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|f.li;ii6ped that the title of this little work will briefly explain 
•■/ft^TieWs of the Compiler ^ who, from his own experience in the 
' lUr^iiiS&ss of education, haK long been convinced that among the 
JllMiiiy very excellent introductory books to the science of Arith- 
^xigf^d few are adapted to the occasions of common life \^ some are 
M**< abstruse for novices, whilst others are defective in such 
. ^ifonples as point out the application of the several rules to 
*%taiii3fiactions of real business. 

' '* To remedy these defects, this work is divided into three sections, 

• ^d- section forming of itself a manual of Arithmetic ; so that 

' .'Mip pubil, after having thoroughly learned the first section, may 

' ' enter upon the subject of the second or third, according as it may 

'•• be desirable for the future prospects he has in view. 

it • '^lajrge portion of this work is devoted to the early rules, with 

•^Illustrations in every rule, interspersed with numerous questions 

^^^^hich; the pupil is recommended to make himself thoroughly 

^jUiteteil of). It is desired to convey much useful information, 

';ij^d' hp found not only interesting, but applicable to the pro- 

^wJB^iv.e stages of life. 

^31^ )!he several rules throughout the work are explained (it is 
^,%o|>ed) in a clear and comprehensive manner, with many examples 
' ;^v^n at length, and to these the pupil is reconunended to pay 
. "p^ticular attention. 

No answers are given in the work to any of the questions, but 

i Key to the whole has been prepared by the Compiler for the 

•assistance of schoolmasters and others, ^containing solutions to 

.all the questions likely to present any difficulties, and answers 

in short to the whole oi them. 

• In order to facilitate and encourage frequent self-examination, 
^numerous questions are introduced throughout the whole of the 
^ork, which the student is recommended to solve before he pro- 
'IjD^s to the consideration of the next succeeding subjects. It 
'11' also be advantageous to him from time to time to apply him- 
[f to the promiscuous exercises at the end of each section, as a 
..A^st of the soundness of his progress, and knowledge of the sub- 
/JBeets he has before been workmg upon. 
^ A. A. 

'W * We except one, which is No. 84 of the Series. This is made not only 
Cf\ very instructive, but very interesting to the student of more advanced in- 
.•'tellect. 
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ARITHMETia 



SECTION I. 



DEFINITIONS. 

AiiTHiTBTic 18 the Science of computing by Numbers. 

. Number is either an unit, or a collection of units ; as one 

nan, ten men. 

Numbers are expressed by ten written characters called 
figures or digits, viz., 1, 2, 3, 4, 5, 6, 7, 8, 9, which are signi- 
ficMit figures, all declaring their own values by the names ; and 
the cipher or nought (0) an insignificant figure, indicating no 
niae when it stands alone. 

An integer, or whole number, is any whole quantity or 
comber : as a pound, three oranges, seven yards, &c. 

A prime number is that which cannot be divided by any 
Bvmbier excepting itself or an unit, without a remainder, as 
three, seven, eleven, &c. 

A composite number is that which may be produced by 
aoltiplying two or more numbers together ; as four, fifteen, 
ttenty-two, &c. 

The numbers which are multiplied together to produce a 
composite number are called its factors or component parts. 

NOTATION AND NUMERATION. 

The expreieion of number by characters is called Notation, 
the reading of these, Numeration. Notation^ therefore, and 



1 — r— 

nnmeration, bear the same relation to each otiier 


1 

as wribna 




reality perfect I y dittinct. 




The characters used for this purpose, are ], on 


; 2, two : 


3, three ; 4, four ; 5, five j G, sii ; 7, seyen ; 8, eight ; 9, nine ; 


0, cipher or nought. 




These figures have varioua values, depending 


upon their 




ftom right to left, aa,i iiien from lefc to riskc 
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8 8 7 6 6 4 




9 8 7 6 6 

& 8 7 fl 

9 8 7 
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The uppermost line is nine hundred and eighty 


seven mil- 




twentv-one. 




The third line is nine millions, eight hundred a 


d seventy- 


sis thousand, five hundred and forty-three. 






d seventy- 


SUi. 




The seventh line nine hundred and elphty -seven. 




90035 is Ninety thousand and thirty-five. 








8070 is Eight thousand and seventy. 




8700 is Eight thousand aud seven hundred. 




EXEBCISES IN Numeration. 




^ Write the following numbers in words : — 




m 111. 11. 14. IB. 20. 42. 18, 




(2) 200. 420. BOT. SS8. 473. 8S& 




_ (3) 4000. 2700. SeOl. 703«. 


M 
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(4) 1060. 9111. 8333. 4569. 8766. 

(6) 26012. 70101. 42100. 36000. 

(6) 66761. 84662. 98761. 59763. 

(7) 740000. 706010. 800000. 

(8) 965436. 876973. 846781. 

(9) 9000000. 9060401. 8706441. 

(10) 9653286. 6563291. 9876641. 

(11) 87506420. 60105000. 68765482. 

(12) 34587628. 6864261. 

Exercises in Notation, 
Write the following numbers in figures : — 

1. Six, seven, eight, nine, five, three, ten, twelve. 

2. Twenty-six, forty-three, fifty-nine, seventy, eighty-four. 

3. One hundred, one hundred and four, two hundred and 
forty-four, six hundred and ninety-one, seven hundred and 
fifty-seven, nine hundred and nine, eight hundred and twenty. 

4. Four thousand, four thousand two hundred, five thou- 
sand three hundred and fifty-two, six thousand seven hundred 
ttd five, seven thousand and fifty, six thousand seven hundred 
aod seven. 

6. Four hundred thousand, five hundred thousand and forty, 
seven hundred thousand seven hundred and seven, two hun- 
dred and fifty-six thousand nine hundred and seventy-five, nine 
bndred and sixty-four thousand two hundred and fifty-nine. 

6. Six milhons, five millions four thousand and ninety- 
ibee, four millions six hundred and forty-five thousand one 
liondred and twelve, one million twenty-five thousand four 
Imndred and sixteen. 

Signs used in Abithmbtic. 

•f named plus, signifies Addition, as 4 -|- 2 equals 6. 

— named minus, signifies Suhtraction, as 5 — 2 equals 3. 

X multiplied by, signifies Multiplication, as 4 x 2 equals 8. 

-r divided by, signifies Division, as 1 -=- 2 equal 5. 

= equal to^ signifies Equality, as 2 + 4 = 6. 

: is to "I signifies Proportion, as I : 2 : : 3 : 6 

: : so is ? These figures are thus read : as 1 is to 2 so is 

: to ) 3 to 6. 

>/ marks the Square root, as >/ 4 = 2. 

*/ marks the Cube root, as V ^ =2. 

\ one farthing, or one quarter of anything. 
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i a balfpenny, or a balf of anything. 

J three farthings, or three quarters (three-fourths) of any- 
thing. 

A vinculum connects two or more terms which are to he 
considered as forming one term or quantity: it is signified b^; 
ft line drawn over them; or by parenthesis including them 

thus4 +7 = 11, or thus (4 + 7). 



Addition and Subtraction Table. 



1 and 1 are 2 


2and 1 


are 8 


Sand 


1 are 4 


4 and 1 are 5 


1 « 2 „ 8 


2 „ 2 


« 4 


8 „ 


2 „ 6 


^ »> 2 „ 6 


1 „ 8 ., ^ 


2 „ 8 


„ 5 


8 „ 


3 „ 6 


* « 8 „ 7 


1 „ ^ . 5 


2 „ 4 


» « 


3 « 


^ » 7 


* w 4 „ 8 


1 « 5 „ 6 


2 „ 5 


„ 7 


3 „ 


5 „ 8 


^ ,» 6 „ 9 


1 w 6 „ 7 


2 „ 6 


„ 8 


8 „ 


6 „ 9 


4 „ 6 „ 10 


1 ', r » 8 


2 „ 7 


„ 9 


3 „ 


7 „10 


4 „ 7 „ 11 


1 >i 8 „ 9 


2 ,. 8 


,.10 


8 „ 


8 „ 11 


4 „ 8 „ 12 


1 „ 9 „10 


2 „ 9 


«n 


8 „ 


9 „ 12 


* » 9 „ 18 


1 „io „ii 


2 „ 10 


„12 


8 „ 


10 „ 18 


4 „ 10 „ 14 


1 „11 „12 


2 „ 11 


,.13 


8 ,. 


11 „ 14 


4 „ 11 „ 16 


1 „ 12 „ 13 


2 •„ 12 


„14 


8 „ 


12 „ 16 


4 „ 12 „ 16 


5 and 1 are 6 


Oand 1 


are 7 


7 and 


lare 8 


8 and 1 are 9 


5 „ 2 „ 7 


6 „ 2 


„ 8 


I '• 


2 „ 9 


8 ,. 2 „ 10 


6 „ 8 „ 8 


6 „ 8 


„ » 


7 „ 


3 „ 10 


8 „ 8 „ 11 


5 „ 4 „ 9 


6 „ 4 


„ 10 


7 „ 


4 „ 11 


8 „ 4 „ 12 


5 „ 5 „ 10 


6 „ 6 


„11 


7 „ 


6 „ 12 


8 „ 6 „ 13 


5 „ 6 „ 11 


6 „ 6 


„12 


7 „ 


6 „ 13 


8 „ 6 „ 14 


5 „ 7 „ 12 


6 „ 7 


„13 


7 „ 


7 „ 14 


8 „ 7 „ 15 


5 ^ 8 „ 13 


6 „ 8 


«1< 


7 „ 


8 „ 16 


8 „ 8 „ 16 


6 „ 9 „ 14 


6 „ 9 


«15 


I " 


9 „16 


8 „ 9 „ 17 


5 „ 10 „ 16 


6 „10 


„16 


7 „ 


10 „ 17 


8 „ 10 „ 18 


5 «, 11 „ 16 


6 „11 


„ir 


t " 


11 „ 18 


8 „ 11 „ 19 


ft « 12 „ 17 


6 „ 12 


„18 


7 „ 


12 „ 19 


8 „ 12 „ 20 


9and 1 are 10 


10 and 1 


are 11 


Hand 


lare 12 


12 and 1 are 18 


9 „ 2 „ 11 


10 „ 2 


„12 


11 „ 


2 „13 


12 „ 2 „ 14 


9 „ 3 „ 12 


10 „ 8 


„18 


11 „ 


8 „ 14 


12 „ 8 „ 16 


9 „ i „ 13 


10 „ 4 


„14 


11 « 


4 „ 16 


12 „ 4 „ 16 


9 „ 6 „ 14 


10 „ 6 


„15 


11 „ 


6 „16 


12 „ 6 „ 17 


9 „ 6 „ 15 


10 „ 6 


,.18 


11 » 


6 „17 


12 „ 6 „ 18 


9 „ 7 „ 16 


10 „ 7 


„17 


11 „ 


7 „18 


12 „ 7 „ 19 


9 „ 8 „ 17 


10 „ 8 


,.18 


11 „ 


8 „19 


12 „ 8 „ 20 


9 „ 9 „ 18 


10 „ 9 


„19 


11 „ 


9 „ 20 


12 „ 9 „ 21 


9 „ 10 „ 19 


10 „ 10 


„20 


11 „ 


10 „21 


12 „ 10 „ 22 


9 „ 11 „ 20 


10 „ 11 


„21 


11 « 


11 „22 


12 „ 11 „ 23 


9 „ 12 „ 21 


10 „ 12 


..22 


11 „ 


12 „ 23 


12 „ 12 „ 24 
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ADDITION. 



By Addition we find the sum of several numbers. 

The sign of addition is + plus (more) ; the sign of equality 
is £= (equal to). 

The sum of 3, 4, and 12, is 19, and may be expressed 
thos : 3 + 4 + 12=19; tliat is, 3 plus 4 plus 12 equals 19. 

RULB. 

Place the numbers under each other; thus, units under 
units, tens under tens, hundreds under hundreds, &c. Add 
up the figures in the column of units ; consider how many 
tens are contained in their sum ; set down the units that re- 
main, and carry the tens to the next column ; proceed thus till 
the whole is finished. 

Example. 

Add together the following numbers :— 

8426 
91048 

7004 
85766 

894 
26998 

215603 s= the sum or answer. 



The sum of the first (or right-hand) column is 43 units, 
which is 4 tens and 3 units ; the 3 units are set down, and the 
4 tens carried to the second column, whose sum is 40 tens, 
which is 4 hundreds, and as there are no tens over, a cipher 
(or nought) is set down, and the 4 hundreds carried to the 
third column, whose sum is 36 hundreds, which is 3 thousands 
and. 6 hundreds ; the 6 hundreds are set down, and the 3 thou- 
sands carried to the fourth column ; and so on. 

Method op Proop. 

Cut off the top number, add the other numbers downwards ; 
ftad set their sum under the answer, then add this sum to the 
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top n amber, and if the result agree \ntli the answer, the work 
is correct. 

Examples. 



m 




(2) 




(8) 


W 


(5) 


W 


(7) 


8 




8 




66 


64 


676 


678 


665 


5 




8 




48 


96 


288 


46 


683 


2 




6 




26 


28 


374 


460 


289 


6 




3 




72 


9 


657 


238 


606 


4 




4 




67 


76 


839 


54 


747 


8 




2 




38 


10 


700 


86 


830 


1 




1 




84 


67 


806 - 


19 


466 








a 


48 
87 


8 
9 


397 


932 


699 




(8) 




w 


ao) 


ai) 


(12) 


(18) 






634 




7546 


4105 


6902 


63827 


83543 






70J 




6457 


eaos) 


380 


63591 


66280 






658 




3869 


2800 


596 


97486 


47967 






49 




4004 


7636 


3839 


66936 


6839 






876 




8680 


5990 


7943 


86768 


366 






87 




4738 


8578 


6& 


49640 


4694 






96 




5967 


8754 


686 


86379 


88080 






89 




5679 


9787 


219 


64862 


9766 






86 










87001 


819 





(14) Add together 742 + 64 -|-8 + 341 + 804 + 60 + 
642 + 790 4- 806. 

(lo) Add 4126 + 27304 4- 2687 + 426 + 876846 4- 
746897. 

(16) Add 76876 + 2046 + 896874 + 6876874 + 
4268 -f 4276. 

(17) How much do the following sums of money amount 
to, when added to«rether, 7966/., 864./, 46/., 2048/., 46897/. ? 

(18) I saw four large baskets full of apples: in one of 
the baskets there were four hundred and ninety-four apples, 
in another three hundred and sixty-eight, in another nine hun- 
dred and eighty, and in another four hundred and four ; how 
many apples were there in the four baskets ? 

C^PJ In a school which I visited lately, there were six 
classes: in the first there were 22 boy», in \ke «ftQotv4 IQ^ ia 
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the third 33, in the fourth 26, in the fifth 56, and in the sixth 
48; can yon tell me how many boys there were in the 
school ? 

(20) A roan walked 26 miles on Monday, 34 on Tuesday, 
46 on Wednesday, 37 on Thursday ; on Friday, being unable 
to walk, he procured a horse, and rode 41 miles, and com- 
pleted his journey on Saturday, having travelled that day 67 
miles ; how many miles did he travel during the week ? 

(21) A gentleman planted on his property 478 oaks, 748 
beeches, 64027 firs, 409 apple trees, 1764 pear trees, 878 
cherry trees, and 87 peach trees ; how many trees did he 
plant in all ? 

(22) A farmer laid out on oxen 348/., on horses 487/., on 
sheep 964/., on cows 189/., on labouring utensils 209/. ; how 
much did he lay out altogether ? 

(23) A grocer received for goods sold on Monday 4/., on 
Tuesday 6/., on Wednesday 10/., on Thursday 9/., on Friday 
13/., and on Saturday as much as he had received all the 
former days of the week ; how much did he receive during 
the week for goods ? 



Questions to be answered bt the Pupil. 

What is Arithmetic, and to how many rules may it be 
reduced ? 

What is number, and how are numbers expressed ? 

What is an integer or whole number ? 

What is a prime number ? 

What is a composite number, and how is it produced ? 

What are factors, and how are they used ? 

What is notation, and what is numeration ? 

How many figures are necessary to express tens of thou- 
sands? 

What is addition, and what is the object of addition ? 

What are the signs of addition and equality ? 

What is the rule for addition ? 

What is the vinculum ; and what are its effects on additive 
quantities ? 

How is addition proved ? 

What is the reason of this proof 7 
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SUBTRACTION. 

By Subtraction we find the difference between two numbers, 
tbat is, we take a less number from a greater, and the result is 
called the remainder — or difference. 

The sign of subtraction is called minus, signifying less, and 
is denoted by — . 

The difference between 12 and 8 is 4, and may be expressed 
thus : 12 — 8 = 4 ; that is, 12 minus 8, equals 4. 

Rule. 

Place the less number under the greater, thus : units under 
units, tens under tens, &c. ; begin with the units : take each 
figure in the lower line from the figure above it, and set <}own 
the remainder. If the lower figure be greater than the upper 
figure, carry one to the next l&wer figure, and proceed thus to 
the end. 

ExAVPUi^l). From 7613058 Mmiiend. 

Take 1087593 Subtrahend. 



6525465=the difference or remaindec. 



7618058 Proot 



EzAXPiB (2). I^m 53687421 
Take 21535210 



8215221 Bemainder. 



58687421 Proof. 



Examples. 

1. 3 units taken from 8 units leave 5 units; the 5 units 
set down : 9 tens taken from 10 tens leave 1 ten, which added 
to the 5 tens above, make S tens ; the 6 tens are set down, 
and 1 hundred carried to the next lower figure, thus, 1 hun- 
dred and 5 hundreds are 6 hundreds ; 6 hundreds taken from 
10 hundreds leave 4 hundreds ; the 4 hundreds are set down 
and 1 thousand carried to the next lower figure ; and so od. 

In the column of tens we take 9 tens from 10 tens, because 
9 tens cannot be taken from 5 tens ; and since the 10 tens are 
afterward added in the shape of 1 hundred, to the next lower 
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figure, we do, in effect, by this operation, add 1 hundred to both 
the given numbers ; similarly, in the column of hundreds, we 
take S hundreds from 10 hundreds, and add the 10 hundreds, 
in the shape of 1 thousand, to the next lower figure, the 7 
thousands : this operation, therefore, is, in reality, adding 1 
thousand to both the given numbers. 

In this example, 1 hundred, 1 thousand, 1 ten thousand, 
and 1 hundred thousand, are successively added to each of the 
given numbers ; and the accuracy of tlie result depends upon 
the fact, that the differ^ence of two numbers remains the same 
when each of them is increased by the addition of any given 
number. 

2. No unit taken from one unit 1 unit remains, 

1 ten taken from two tens 1 ten remains, 

2 hundreds taken from four hundreds 2 hundreds remain, 
5 thousands taken from 7 thousands 2 thousands remain, 

and so on. In this example there are no numbers required to 
be carried to the next superior number. 

Proof. Add the two lower lines — that is the difference — and 
the subtrahend together, and if their sum be equal to the upper- 
most line, or the minuend, the work is correct. 





Examples. 




(1) 

486957 


(2) 

549678 


(3) 
8394.58 


(4) 
6305421 


243484 


231226 


203448 


1001211 


(5) 
62695784 


(6) 
58493675 


(7) 
682096473 


(8) 
833679584 


27048821 


25628410 


184030658 


826758728 


800000000 


(10) 
101010101 


214790035 


(12) 
100506301 


67104 


2023032 


890987 


599383 



(13) From two millions two hundred and two thousand and 
two, take nine hundred and ninety-six thousand and seven. 

(14) What is the difference betweeii sixty- five hundred 
thoosand and four, and twenty-nine hundred thousand seven 
baodred and sixty ? 

(15) A friend lent me 9071/.: of this sum I have repaid 
him back 999/. ; how much have I yet to pay ? 

(16) On a cherry-tree there were 2046 cherries : of these, 
1875 were gathered ; how many remained ? 
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(17) Columbus discovered America in tbe year 1492; how 
many years is it from that time to 1862 ? 

(18) The diameter of the sun is about 883246 miles ; that 
of the earth about 7912 ; what is the diflference in the dia- 
meter of the sun and earth ? 

(19) A person was born in the year 1779, and died in the 
year 1857 ; how many years did he live ? 

(20) A has five houses and B four. A's houses are seve- 
rally worth 540/., 685Z., 372/., 945/., and 1032/. B*8 are 
severally worth 407/., 863/., 2000/. and 1500/. ; which is the 
richer man, A or B and by how much ? 

Prove each operation. 

Questions fob Examination. 

What is Subtraction ? 

What are the names of the terms used in Subtraction ? 

What is the sign of Subtraction ? 

Wliat is the rule for Subtraction ? 

How is Subtraction proved, and why ? 



MULTIPLICATION. 

By Multiplication we find what a number amonnts to if 
repeated a certain number of times : it is a short method of 
Addition. 

The number produced or obtained by multiplication is called 
the product. 

The number multiplied is the multiplicand. 

The number multiplied by is the multiplier 

The multiplicand and multiplier are called factors. 

The sign of mnltiphcatioh is x . 

The product of 11 and 5 is 5{», and may be expressed thus ; 
11 X 5 =^ 55 ; that is, 11 multiplied by 5 equals 55^ 11 being 
the multiplicand, 5 the multiplier, and 55 tbe product. 



HOLTIFLIClTIOir. 
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Thta table is to be learnt thus : — Twice I are 2, twice 2 are 
4, &c ; three times 1 are 3, three times 2 are 6, 3 timet 3 are 
9, &e. 

When the multiplier does not exceed 12 — 

Multiply 65313 hj 7- 

Rdlb. . 
Place the multiplier onder tiie multiplicand tbna, anits under 

Then Mf 7 times 8 are 21 nnita, put down tlie 66311 

one unit under nnits, carry the two tt^s, eaying 7 

times 1 are 7, sud 2 carried ^are 9, 8 tens) ; from this 4(7191 
nothing ii to be oairied ; then mj 7 times 3 are 21 
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hundreds, put down the one under tbe hundreds, and carry 
2 ; 7 limes 5 are 35, and 2 carried are 37, place tbe 7 under 
thousands and carry tbe 3 ; 7 times 6 are 42, and 3 carried, 
are 45 thousands; 457,191 the product of 65,313 multiplied 
by 7. 

Tbe upper line 65313 is called the multiplicand 

The middle line 7 99 the multiplier 

And the lower line 457191 ,9 the product. 



Exercises. 



(i) 57862483 X 2 

(2) 19476392 x 2 

(3) 59248360 x 3 

(4) 27199016 x 3 

(5) 39674852 x 4 

(6) 23179540 X 4 

(7) 4236918 x 6 

(8) 17873665 x 5 

(9) 93748562 X 6 
(10) 13919540 X 6 



(11) 4629607 X r 

(12) 549875340 X 7 

(13) 75610098 X 8 

(14) 432690438 X 8 

(15) 358617392 X 9 

(16) 6402739 X 9 

(17) 86285947 X H 

(18) 4790378 X 11 

(19) 660972584 X 12 

(20) 2899364 X 12 



When tbe multiplier is a composite number, neither of 
whose factors exceeds 12, multiply first by one of these 
factors, and then the product thus obtained by tbe other. 

Multiply 436 by 32. 



Rule. 



436 

4 



The multiplier, viz. 32, is formed by the two factors 
4 and 8 ; therefore, instead of multiplying by 32 
you may multiply by 4 and obtain the product 1744 ; 
multiply this product by the other factor 8, and you 
obtain 13952, the product of the 436 multiplied 
by 32. 

Proof, — Make the factors or multipliers change places, and 
multiply again. 



1744 
8 

13952 



I 



21) 426478 x 16 
;22) 743687 X 18 

(23) 968748 X 24 

(24) 674867 X 27 



Exercises. 

(26) 643067 X 36 

(26) 426456 X 49 

(27) 368746 X 54 

(28) 246876 x M 



(29) 784978 x 72 

(30) 204074 X 108 

(81) 436876 X 182 

(82) 496876 X 144 



When the multiplier exceeds 12 and is a prime number — 






MULTIPLICATION. 1 3 

RULB. 

Placd the tatiltiplier under the multiplicand; thus, units 
under units, tens under tens, hundreds under hundreds, &c. 
Multiply 423 x 142. ^ . ^. 

Multiply each figure of the multipli- 142 multiplier * 

cand, beginning with the units, by the ^~S4kS 

right hand or unit figure of the multi- 1692 

plier ; set the first figure of the product 423 

under the figure multiplied by, and carry "TTZZZ ^ 
88 in Addition. ^^^^^ P^"^*- 

Proceed in a similar manner with the other figures of the 
multiplier. 

Add the several products together. 

8 units multiplied by 2 units are equal to 6 units ; the 6 units 
are set down in the units place ; 2 tens multiplied by 2 units are 
equal to 4 tens ; the 4 tens are set down in the tens place : 
4 hundreds multiplied by 2 units are equal to 8 hundreds ; 
the 8 hundreds are set down in the hundreds place ; the first 
product is 846 units. 

3 units X 4 tens =s 12 tens or 1 hundred and 2 tens, the 
2 tens are set down in the tens place and the 1 hundred 
earned on ; 2 tens x 4 tens = 8 hundreds, which, together 
with the 1 hundred carried, make 9 hundreds ; the 9 is set 
down in the hundreds place; 4 hundreds x 4 tens = 16 
thousands, or 1 ten thousand and 6 thousands ; the 6 is set 
down in the thousands place, and the 1 in the tens of thou- 
sands place; the second product is 1692 tens. 

8 units X by I hundred := 3 hundreds, the 3 hundreds are 
«et down in the hundreds place ; 2 tens x 1 hundred =s 2 
thousands, the 2 thousands are set down in the thousands 
place ; 4 hundreds x 1 hundred = 4 tens of thousands ; the 
4 is set down in the tens of thousands place : the third product 
is 423 hundreds. 

The three products being added together, their sum is 
60066, which is the product of 423 and 142. 

When there are ciphers at the right hand of either or both 
of the given numbers, write them down on the right hand of 
the answer. 

When there are ciphers in any other part of the multiplier 
Beri^ct them. 

To multiply by 10, 100, 1000, &c., attach as many ci^het^ 
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to the right of the multiplicand, as there are in the multi- 
plier, thus, 365 X 10 = 3650 ; 365 x 100 = 36500 ; 365 x 
1000 = 365000. 

Proof. — Make the multiplicand the multiplier, and the mul 
tiplier the multiplicand, and multiply again. 



(88) 5287468 X 17 

(34) 8592406 x 19 

(35) 78560483 x 39 

(86) 9795241 X 167 

(87) 2869570 X 865 

(88) 4793530 X 508 



Exercises. 



(89) 293567 X 2486 

(40) 5S6000 X 4800 

(41) 796528 x 6009 

(42) 189786 X 7854 
(48) 648557 X ^045 
(44) 586470 X 9612 



(45) A man earns 136 pounds in one year; how many 
pounds does he earn in 20 years ? Do this in two ways. 

(46) The crew of a frigate consists of 847 men, and each 
man receives 31. a month ; how much is paid to the whole 
crew in 1 2 months ? Do this in two ways. 

(47) If a furnace consumes 12 tons of coal in a week, how 
many tons does it consume in 3 years, each year being 52 
weeks ? Do this in two ways. 

(48) A gentleman dying, gave orders in his will that his 
fortune should he equally divided among his five children: 
each received 648./; how much money did he leave? 

(49) There were 27 desks to he made for the school, and 
each desk required 29 nails ; how many nails were required 
for all the desks? 

(50) In a school there were six windows in the boys' room, 
and four in the girls' room : in each window there were eight 
panes of glass ; bow many panes of glass were there in all ? 

S51) I knew two boys: one of them was lazy and lay in 
. till nine, the other was an active little fellow, who rose 
every morning at six ; how many hours did the active boy 
gain in a year that the other lost ? 

(52) How often does a clock strike in a year at the rate of 
156 times a day? 

(53) How many pins may a boy point in 6 days who works 
8 hours a day, and points 16,000 pins in an hour? 

(54) How many miles will a person travel in 34 years, sap* 
posing he travels 9 miles per day, and there are 365 days m 
the year ? 



division. 16 

Questions. 

What 18 th^ object of Multiplication ? 

What do yoa call the number produced by Multiplication ? 

What are factors ? 

What is the rule for Multiplication when the multiplier 
exceeds 12 ? 

What are the rules when the multiplicand, multiplier, or 
both contain ciphers ? 

How do we multiply by a composite number ? 

How is Multiplication proved ? 

State which of the following numbers are prime, and which 
are composite numbers, and of the composite ones name the 
component parts, 7, 16, 22, 2d« 54, 61, 73, 108. 

DIVISION. 

By DiTision we find how many times one number is con- 
tained in another ; it is a short method of Subtraction. 

Division is in two parts — Short and Long. Short Division 
is when the divisor does not exceed 12; or, when the divisor 
is a composite number. Long Division is when the divisor ex- 
ceeds 12 and is not a composite number. 

The number to be divided is called the dividend. 

The number we divide by is the divisor. 

The number resulting from Division is called the quotient. 

The remainder, or accidental number, is what remains when 
the work is completed. The sign of division is -f-. 

The quotient resulting from the division of 20 by 5 is 4, 

20 
tnd may be thus expressed, 20 -f- 5 =s 4, or ~- = 4, that is 20 

5 

divided by 5 equals 4; 20 being the dividend, 5 the divisor, and 

4 the quotient. 

When the divisor does not exceed 12. 

Rule. 

Place the divisor, on the left of the dividend, with a curve 
between them. 

Divide each figure of the dividend, beginning at the left, by 
the divisor and set doWn the quotient under the dividend. 

If when dividing any number there be a remainder, carry it 
•s to many tens to the next figure of the dividend, continue 
the division, and set down the quotient as before. 



Iff BIOTION I. 

EXAUPLB. 

Divide 6749 hy S. 

Diima 6)87*9 ^videod. 
1349} qnotiinl. 

The operation ia practically performed thus: fivea in nx 
ODce and 1 over, iiet down 1 and carry 1 ; fives in 17, three 
timed and 2 over, set down 3 and carry 2 ; fiTei in 24, four 
times and 4 over, set down 4 and carry i ; fives in 49, nine 
times and 4 over, set down 9. The reminder 4 pkeed over 
the divisor forms the fraction four-fifths. 

The 5 is contained in 6749 a thousand times, and there ii 
1749 over. 

The 5 is contained in 1749 3 hundred times, and there is 
249 over. 

The 5 is contained in 249 40 times, and there is 49 over. 

The 5 is contained in 49 9 times, and there is 4 over. 

Hence the 5 is contained alto^ther in 6748, 1 thousand 3 ' 
hundred forty and nine and four-fitUis limes. 

Proof. — -Multiply the divisor and quotient together, 1M8J 
adding the remainder (if any), and the product will be ' 
the same as the dividend, thus — g~ig 

When the divisor has ciphers on the right hand, and the 
dgnificant figures on the left hand do not exceed 12, cut off 
the ciphers, and the same nnmber of figures from the light of 

the dividend. 

KxKBCissa. 



(1) Ditidc S631SSil bv 2 


(11) Dix! 


. 330068886 by 1 


i2) „ 86907368 i 2 


\l% .. 


846821682 -;. 7 


<3> „ TG82I8iI ->- 3 


<l=>) » 


3782921 -^- B 


() „ 79474814 -^ 3 


(H) „ 


7798904 -!. 8 


B „ 86TB9836 -i- 4 


(15) „ 


89S0833B -s- S 


S) „ 18617419 -:- 4 


<1fi) » 


62628263 J- > 


7) „ 487631800 -!- 6 


O^) .. 


6931046 -i- 11 


8) „ 818702833 -=- S 


US) „ 


51638931 -^ 11 


V, „ 221112240 -r- 6 


(19) .„ 


821BB4B00 J- 12 


10) „ 809621429 -j- 5 


(20). „ 


88783648 -f- It 



When the divisor exceeds 1 3, and is a compodte namber— 
Divide 6769 hy 26. 



DIVISION. 
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7 ) 1697 remaing 1 
242 remains 3 



RULB. 

The two factors that produce 28 are ( 4 ) 6789 
4 and 7 (or 7 and 4) : divide them by 4 2® 
and by 7 as in the example, the quotient 
found is 242, but with two remainders, 
Tiz., 3 and 1. To obtain the complete 
or true remainder multiply the first divi- 
sor, viz^ 4, by the last remainder, viz., 3, and to the product 
add the first remainder, 1 ; thus 4x3 + l=sl3 (see above) 
the true remainder. 

Troof, — By Multiplication, as before directed ; or make the 
Actors change places, and if the operation produces the same 
rasult the work is correct. 



(21) 426478 4-16 

(22) 743687 ^ 18 
(28) 968748 -^ 24 
(24) 674867 -r- 27 



Exercises. 

(26) 643067 -T- 

(26) 426456 4- 

(27) 868745 -r 

(28) 246876 4- 



36 

49 
54 
5i6 



(29) 784978 

(30) 204076 

(31) 436876 

(32) 496876 



72 
108 
132 
144 



When the divisor contains several digits — 

Divide 431769 by 528. 

Rule. 

Pat down the sum in the form here 
ibown. Consider whether the di- ^. . ^ . ^ 
tttor, VIZ. 528, is contamed in the sor. dend. tient. 
lint three digits of the dividend, 528 ) 431769 (817 
m., 431 ; you see at once that ^224 

it is not; mark off, then, four 
d^ts, viz. 4317. You are now 
to find how often 528 is contained 
ID 4317 ; for this purpose find how 
often the first digit of the divisor, 
iv. 5, 18 contained in the first two 
^ts of the dividend, viz. 43 : it is 
contained 8 times ; put the 8 on the opposite side of the divi- 
dend from the divisor. Multiply 523 by 8, and put the pro- 
doet under the 43 17;. subtract, and there remains 93 ; bring 
to this the next digit of the dividend, viz. 6. You are now to 
iid bow ofjten the divisor, 528, is contained in your new divi- 
dend 936 ; find, as yoa did before, how often the first digit of 



936 
528 

4089 
3696 

893 remainder. 



1ft SECTION I. 

the divisor 5 is contained in the first digit of tbe dividend 9. 
It is contained once ; put the 1 heside the 8 ; mnltiply 528 
hy 1, and place the product under the 936 ; suhtraci, and you 
obtain 408 ; bring to this the next digit of the dividend, 9 ; 
find, as before, how often 528 is contained in 4089. fiecaoae 
5 is contained 8 times in 40, you will be inclined to try 8. Do 
it, and you will find that you obtain the product 4224, but 
this is greater than the 4089 from which you have to subtract 
it ; when this is the case you must try a smaller figure — ^in this 
case take 7. 

Proof. — Multiply the quotient by the divisor, or the divisor 
by the quotient, adding the remainder to the product, and if 
the work has been correctly performed, the result will be the 
same as the dividend. 



BXEBCI8BS. 



(88) 842786 -r 78 

(84) 976842 -;- 946 

(85) 6416879 -r 648 

(86) 2876407 -r 4107 



7198641 -f- 2864 
2480708 -r 2600 
(89) 4020264 -^ 9600 
(40) 9687600 -^ 4800 




(41) 1200 workmen receive altogether 842,400/.: if this 
sum be equally divided between them, how much will each 
man receive ? 

(42) A gentleman leaves by will thirty thousand pounds, 
thus : to his widow one-third, and the remainder equally 
between his four children ; how much will each receive i 

(43) Divide a legacy of 8526/. between 294 persous. 

(44) Divide 340480 ounces of bread between 1792 
persons. 

(45) What is the ninth of 6037/. ? 

(46) If a vessel contains 648 gallons of water, bow lonr 
will it take to discharge it all at the rate of 18 gallons an bouri 

(47) The rays of Jight come from the sun to the earth in 
8^ minutes or 495 seconds ; at what rate does light move per 
second, the distance from the sun to the earth being 95,173,000 
miles ? 

(48) The circumference of the earth is about 25,000 miles; 
how many days would a man take to walk round it at the nt0 
of 27 miles per day ? 

Questions. 
What is Division ? 
1||^t are the dividend, divisor, quotient and remainder? 



TABLE OF ENGLISH MONEY, ETC. 
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What is the sign of Diyision ? 

What is the rule when the divisor does not exceed 12 ? 

How is Diyision proved ? 

What is done with the remainder ? 

How is Division performed when the divisor is a composite 
Qumher ? 

What effect is produced upon a numher hy multiplying it 
l>y 2 and then dividing the product hy 10 ? 

What effect is produced upon the quotient by previously 
iividing both divisor and dividend by the same number ? 

TABLE OP ENGLISH MONEY. 







4 farthings : 


= 1 penny 










12 pence 


= 1 shilling 








20 shillings : 


= I pound 










21 shillings = 


=r 1 guinea 










5 shillings : 


= 1 crown 




* 


2 shill 


. & 6 pence : 


= half-a-crovvn 






2 shillings = 


=z a florin. 






£ denotes pounds. « 


. shillings. < 


i. 


pence. 


PsHoi Tabls. 


Shiluhgs Tabli. 


d. 




8. d. 


«. 




£ 8. 


20 


are 


1 8 


20 ] 


ure 


1 


24 


if 


2 


80 


ft 


1 10 


80 


it 


2 6 


40 


ft 


2 


36 


tf 


8 


50 


ft 


2 10 


40 


*$ 


8 4 


60 


ft 


8 


48 


ft 


4 


70 


ft 


8 10 


50 


ft 


4 2 


80 


tt 


4 


60 


ff 


5 


90 


tt 


4 10 


70 


ft 


10 


100 


tt 


5 


72 


ft 


6 


110 


ft 


5 10 


80 


ft 


6 8 


120 


It 


6 


84 


ff 


7 


180 


ft 


6 10 


90 


tf 


7 6 


140 


tt 


7 


96 


ft 


8 


150 


ft 


7 10 


100 


it 


8 4 


160 


ft 


8 


108 


ft 


9 2 


170 


ff 


8 10 


120 


tt 


10 


180 


tt 
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TBOY, OR GOLDSMITHS WEIGHT. 

4 grains (gr.) = 1 carat. 
24 grains = 1 pennyweight (dwt.) 

20 dwts. tss 1 ounce (oz.) 

12 ounces = 1 pound (lb.) 

By this weight gold, silver, and precious stones are weighed. 



ta 



sicnoK I 



WEIGHTS AND MEASURES. 



AVOIRDUPOIS WEIGHT. 

16 drams (dr.) make 1 ounce (oz.) 

16 ounces „ 1 pound (lb.) 

14 pounds „ 1 stone (st.) 

28 pounds, or 2 stones ^ 1 quarter (qr.) 

4 quarters, or 8 stone, or 112 lbs. „ 1 hfiiidred (cwt 

20 cwt. „ 1 ton. 
By this weight all coarse and heavy goods are weighed, 
all metals, except gold and silver. 

apothecaries' weight. 
20 grains (gr.) make 1 scruple (Q) 
3 scruples >, 1 dram (3) 

8 drams „ 1 ounce (J) 

12 ounces „ 1 pound (tb.) 

By this weight apothecaries compound their medicines ; 
they buy drugs by avoirdupois weight. 



3 barleycorns 
12 inches 

3 feet 

6 feet 

5i yards 
40, poles, or 220 yds. 
8 furlongs, or 1 760 yds., 
or 5280 feet 

3 miles 
60 geographical, or 69^") 

statute miles ) 

4 inches 
7-^0^ inches 

100 links 
80 chains 



LONG MEASURE. 

make 1 inch 
1 foot 



I 



91 
99 

99 
♦9 

99 

99 

99 

99 
99 

99 
99 



1 yard 
1 fathom 
1 pole or perch 
1 furlong. 

1 mile 

1 league 

1 degree 

1 hand 
1 link 
1 chain 
1 mile. 



SQUARE OR SUPERFICIAL MEASURE. 

144 square inches make 1 square foot 



9 square feet 
30^ square yards 
40 square yards 
4 roods, or 4840 sq. yards, 7 
or 10 square chains ) 
640 acres 



99 
99 



99 



>9 



1 square yara 

1 square pole nr perch 

1 rood 

1 statute acre 

1 square mile. 



t^. 



WEIGHTS AND MEASURES. 7\ 

^.B. — The square of any number is obtained by multiply- 
it by itself, thus : 12 x 12 = 144, the square of 12. 

CUBIC OB SOLID MEASURE. 

1728 cubic inches make 1 cubic foot 

27 cubic feet „ 1 cubic yard 

iO cubic feet of rough, or \ 

50 cubic feet of hewn > „ 1 load 

timber ) 

42 cubic feet „ 1 ton of shipping 

277*224 cubic inches ,, 1 imperial gallon. 

A cube is a solid figure, similar to dice, and has six equal 
les ; the cube of any number is obtained by multiplying it 
ice bv itself, thus: 12x12x12s: 1728, the cube of 



In 



LIQUID ] 


klEASURB. 


4 gills 


make 


1 pint 


2 pints 


J9 


1 quart 


4 quarts 


» 


1 gallon 


9 gallons 


w 


1 tirkin of beer 


10 gallons 


n 


1 anker of spirits 


18 gallons 


5» 


1 kilderkin 


32 gallons 


5> 


1 barrel of ale 


36 gallons 


» 


1 barrel of beer 


42 gallons 


»9 


1 tierce of wine 


54 gallons 


99 


1 hogshead of beer 


63 gallons 


99 


] hogshead of ivma 


2 hogsheads 


55 


1 pipe of wine 


2 pipes 


^5 


1 tun 


e parts of England 2 


gills = 1 pint 




DRY MEASURE. 


4 gills 


make 


1 pint 


2 pints 


55 


1 quart 


2 quarts. 


55 


1 pottle 


4 quarts 


W 


1 gallon 


2 gallons 


« 


1 peck 


4 pecks 


M 


1 bushel 


4 bushels 


95 


1 coomb 


8 bushels 


J9 


1 quarter 


5 quarters 


59 


1 wey 


2 weys 


95 


1 last 
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CLOTH MEASURE. 

2^ inches make 1 nail 

4 nails ,, 1 quarter of a yard 

8 quarters ,, 1 Flemish ell 

4 quarters „ 1 yard 

5 quarters ,, 1 English ell 

6 quarters ,, 1 French ell. 

. TIME. 

60 thirds make 1 second 
60 seconds „ ] minute 
60 minutes „ 1 hour 
24t hours „ 1 day 
7 days „ 1 week. 

4 weeks „ 1 month (lunar) 
12 calendar months, or 13 common \ 

months, 1 day 6 hours, or 365 > 1 year, 
days 6 hours ) 

Any year of Our Lord, within the present century, di 
hy 4, without remainder, is Leap Year (which contains 366 
If there be a remainder, it shows, the number of year 
Leap Year; thus, the year 1861, divided by 4, gi^ 
mainder 1 ; hence it is the year after Leap Year. 

ANGULAR MEASURE. 

60 thirds ("0 = 1 second (") 

60 CO = 1 minute 

60 (0 =1 degree f>) 

30 («) = 1 sign of Zodiac 

90( <>) si quadrant 

12 signs or 360° = 1 great circle. 

COAL MEASURE. 

4 pecks make 1 bushel 

3 bushels „ 1 sack 

3 sacks ,, I yat, or strike 

12 sacks „ 1 chaldron 

21 chaldrons ,, 1 score. 

Goals are now sold by weight — 140 pounds ; or 2 h 
make one bag ; 16 bags, or 32 bushels, one ton s= 20 c 



WBIOHTS AND MBASUBBS. 23 



WOOL 


WBIOHT. 


7 pounds 
2 cloves 


make 1 clove 
,9 1 stone 


2 stones 


», 1 tod 


6^ tods 

2 weys 

12 sacks 


„ 1 wey 
ff 1 sack 
„ 1 last 


240 pounds 


„ 1 pack. 



HAT AND STRAW WBIOHT. 

86 pounds make 1 trass of straw 

56 pounds „ 1 truss of old hay 

60 pounds „ 1 truss of new hay 

86 trusses „ 1 load. 

The standard for gold coin in England is 22 parts of pure 
gold and 2 parts of copper ; for silver coin, 37 parts of pure 
silver, and 3 parts copper. 

One pound troy of gold is coined into 46}S sovereigns. 

One pound troy of silver is coined into 66 shillings. 

One pound avoirdupois of copper is coined into 24 pence. 

The Mint price of standard gold is 3/. 17s, lO^d, per ounce, 
and of silver 5s, 6d, per ounce. 

177 Ihs. troy s=: 144lhs. avoirdupois 
1 lb. troy = 1 lb. apothecaries' 

Land is measured by a chain 4 poles or 22 yards l<)ng. 

A piece of ground 10 chains long and 1 chain broad =1 acre. 

Painting, glazing, roofing, plastering, &c., are measured by 
tqoare measure. 

A square inch is a square 1 inch long and 1 inch broad. 

A square foot is 12 inches long and 12 inches broad. 

A cubic inch is a solid body having six equal sides, each side 
Vnng one square inch. 

Stone, timber, and all solids are measured by cubic measure. 

Oae cubic inch of water weighs 252 458 grains. 

I 12 articles make 1 dozen 

- ) 20 articles 99 ^ score 

I 12 dozen „ 1 gross 

\ 24 sheets of paper „ 1 quire 

t 20 quires ^ 1 ream. 
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COMPOUND ADDITION. 

4 

RULB. 

Place the numbers so that those of the same name stand 
under each other, viz. : pounds under pounds, shillings under 
shillings, pence under pence, &c., and draw a line under all. 

Add up the numbers in the lowest term, and find, by divi- 
sion, how many units of the next higher term are contained 
in their sum. 

Set down the remainder, and carry the quotient to the next 
higher term. Proceed thoe to the end. 

BZAMPLB. 

Add together 41/. 14«. 6^., 280Z. 128. 4|i., 648/. 0«. 10^ J., 
67/. ISs. 5d,j I/. ISs. Qid., and 18«. 11|<^. 

£ s, d, 
41 14 6i 



280 12 4| 

648 10| 
67 18 5 
1 18 Oi 
18 11} 



1040 18 24 =s ram or answer. 



999 8 S\ 



1040 18 2i proof. 

The sum of the column of farthings is 10 farthings, w&ieli 
is 2 pence and 2 farthings ; the 2 farthings are set down, and 
the 2 pence carried to the column of pence, whose sum is 88 
pence, which is 8 shillings and 2 pence ; the 2 pence are set 
down, and the 3 shillings carried to the column of shilHngfl^ 
whose sum is 78 shillings, which is 3 pounds and 18 shillbgs; 
the 18 shillings are set down, and the 3 pounds carried t^ the 
units column of pounds ; proceed now as in Simple Addition. 
The principles on which the operation depends are the same as 
for Simple Addition, only that the columns her* do not difti 
from each other in a tenfold degree. 



COMPOUND ADDITION* 2.1 

Proflf.— The same iirocess as in the Simple Addition of 
Numbers, which has been alreadj explained. 





ExEBCISBS. 






a) 


(2) 


(8) 




(4) 


£ t. d. 


£ s. d. 


£ s, d. 


£ 


t, d. 


76 4 6 


58 14 7 


76 14 7 


84 


8 2 


57 9 9 


69 16 6 


67 16 9 


96 


4 Of 


49 10 8 


72 14 8 


76 19 10 


41 


€ 



(^) 


w 




(7) 


£ f. d. 


£ s. 


d. 


£ f . <2. 


4567 14 6 

776 16 T 

76 17 9 

51 10 

44 5 6 


76 14 

667 18 

67 16 

5 4 

5 8 


7 
6 
7 
2 
4 


8767 18 11 

4678 14 liy 

767 12 9 

10 11 5 

8 4 11 



(8) 
£ s, d, 
5674 17 6i 
4767 36 11| 
8466 17 lOf 
5984 2 2k 
8762 9 1^ 



W 00> V^l> (12> 

£#.<{. £ f . d. £ 9. d, £ s, d: 

9767 6i 6767 11 6^ 5764 17 6| 634 7 llj 

7649 11 24 7676 16 9* 7457 16 6 66 7 7 

4767 16 lOf 5948 17 8^ 6748 18 Oi 7 12 10| 

164 1 1 6786 7 6 67 6 6| 5678 18 a 

)»3 7 2i 6825 8 2^ 482 5 1^ 439 
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as) (14) (16) (1«) 

£ s. d. £ s, d, £ t, d. £ t. d. 

14 7| 5674 1« 7J 6674 1 9* 4767 14 7i 

677 1 4767 17 6} 4767 11101 748 18 7J 

5767 2 6 1545 19 7| 78 18 lU 7674 14 6| 

8697 14 7i 8246 17 6 19 lOi 7 13 SJ 

5634 Of 4766 10 5| 5044 4 1 750 6 4 



(17) 08) a») (20) 

£ f. d. £<.<{. £ <. d. £ s. d. 

674 11 114 476 14 7 674 13 8J 674 17 6i 

567 14 lOf 576 15 6f 45 15 7i 128 12 2 

476 4 11 76 17 7i 476 4 61 567 7* 

847 15 0| 576 11 8 577 16 Of 579 18 9} 

476 18 9i 468 14 9i 578 6 8| 476 6 6^ 



21 




(22 




£ «. 


d 


£ «. 


d. 


576 4 


n 


549 4 


n 


7 7 


6 


7 19 


9| 


732 19 


Oi 


16 


H 


567 


9^ 


784 19 


4 


754 2 


«i 


566 14 


4^ 



(28) (24) 

£ t. d. £ t, d, 

876 8 219 5 

5 82 11 8| 

56 11 11 Oi 

128 5 2f 127 8 2 

12 29 6 5| 



Tboy Wbiohi. 

(25) (26) (27) (28) 
lb. 01. dwt. gn. lb. oz. dwt gn. lb. ox. dwt gn. lb. ox. dwt nt. 
7059 597 88 798 5980 
566r 067 80 986 82 16 14 
9568 8764 0875 46 17 
1 8 19 28 



COMPOUND ADDITION. V 



(31) 
lb. oz. dwt. gn. 
57 10 14 11 
11 10 
46 9 9 8 
22 8 7 5 
11 10 13 14 





m ' 


(80) 


lb. 


OS. dwt gn. 


lb. ox. dwt ffn. 


£5 


9 12 14 


87 8 7 12 


67 


9 11 11 


11 12 3 


66 


8 10 5 


16 14 


74 


6 5 8 


44 12 10 13 


12 


3 5 4 


67 8 9 10 



Avoirdupois Weight. 

(32) (38) (34) . (35) 

ewt qra. lb. ewt. qrs. lb. cwt. qrg. lb. evrt. qrs. Ik. 

76 3 14 44 1 16 14 3 17 56 3 14 

87 2 15 56 8 11 87 1 16 57 1 17 

14 1 11 47 1 16 47 2 27 58 2 26 



(36) (37> (38) (39) 

nrt. qrs. lb. cwt. qra. lb. cwt. qn. lb. cwt qra. lb. 

76 1 19 88 2 17 476 8 15 576^ 2 19 

65 8 13 59 2 20 764 17 7 1 20 

47 2 17 3 6 3 14. 64 8 2 

81 2 18 67 1 15 1 18 . 7j67 1 11 



(40) (41) (42)= (43) 

cwt ^rs. lb. OS. cwt. qn. lb. oz. cwt. qra. lb. oz. cwt. qra. lb. os. 

767 1 16 476 1 24 8 447 1 7 14 2 12 3 

44 1 17 5 756 8 21 576 1 6 8 8 3 7 4 

667 8 13 3 767 1 16 467 1 7 1 2 15 3 

576 1 4 567 2 15 4 563 1 6 2 7 8 5 

S41 2 11 2 973 1 12 4 428 1 12 



0^ 



2t 
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Apothecaries* Weioht. 



^ <**> 






(45) 






(46) 




(47) 


lb. oc. drt. 


Mr. 


lb. 


M. dn. 


ler. 


OS. 


ar8.8cr.gTi. 


OS. 


drs. scr. griL 


2 11 7 


2 


5 


6 1 


2 


9 


7 2 19 


6 


5 17 


14 10 7 


1 


8 


2 


1 


7 


1 17 


8 


6 2 8 


9 7 6 


2 





5 


2 


11 


5 1 la 


4 


5 1 IS 


15 9 7 


1 


10 


7 7 





6 


8 2 5 


17 


4 2 9 


19 4 6 


2 


4 


8 6 


2 


4 


6 1 14 


8 


6 16 


17 11 7 


1 


U 


9 5 


1» 


8 


12 9 


7 


8 1 15 







Long Mbasubiu 


(48) 




(49) 


(60) 


ycU. !l. 


in. 


yds. fL in. 


mla. far. p. 


18 2 


7 


1£ 2 11 


2 7 89 


14 1 


d 


7 19 


1 6 80 


n 2 


5 


12 2 6 


2 8 25 


10 1 


4 


7 


1 2 20 


9 2 


7 


8 li 


V 1 1» 


6 


8; 


7 2 8 


2 7 28 



(61) 
mis. fnr. p. 
14 6 85 
20 4 16 
88 8 27 
51 18 
82 1 5 
17 8 11 



(62) 




(63) 


a. r. p. 


a. 


r. p. 


82 8 16 


46 


8 27 


16 2 21 


12 


2 16 


76 1 18 


61 


S4 


24 2 27 


46 


8. 17 



Square or LanD' Measure. 

(54) 

yds. ft. sin. 

14' 6 86 

27 8 6T 

29 7 20 

26 5. 26. 



(55) 
yds. ft. in. 
15 3 86 
19 6 47 
26 8 180 
28 7 115 



CUBIC MEASURE. 



^ 


it. in. 
25 17-20 


t 


ft. in. 
25 167 


(58) 
bda. gain. qt. 
5 62 8 


1: 


brl. 
3 


(69) 

g«l8 qts. ptL 

80 8 1 





20 1640 


1 


26 


7.6 


8 86 2 





16 


16 2 


1 


26 40 


1 


20 


482 


7 40 1 


1 


26 


31 3 1 





15 1727 





28 


20 


1 27 8 





17 


5 10 


1 


19 1070 


1 


19 





4 21 


1 


86 


11 8 1 


1 


17 1068 


1 


26 


1643 


2 8 





81 


8 2 1 



ALB OR BEER MEASURE. 



COMPOUND ADDITION. 



20 



WINS MEiSURE. 



(60) 
g«L qts. pts. gis. 
50 8 1 8 



(61) 
gal. qts. pts. gls. 
16 2 1 2 



49 2 

40 1 

89 2 

27 8 

46 8 






1 

or 
1 



1 

2 
2 

8 



26 8 

14 

25 1 

60 2 

56 1 



1 

1 
1 
1 



1 
2 
8 
2 



CLOTH MEASURE. 

(64) (65) 

£w.eQiqi«. Bb. vrdB. qn. nb. 
4 8 2 6 8 



4 

8 



2 
4 

2 
8 



8 2 




1 
8 
2 
2 



4 
2 
8 
1 
4 



1 
2 
2 
8 

1 



2 
1 

2 

il 



ANGULAB MBASUaS. 



(»t. mm. see. 

15 85 40 

25 42 58 

21 80 49 

19 19 89 

IT 27 67 

18 23 58 



(69) 

deg. min. sec. 

29 25 85 

27 80 40 

15 55 50^ 

25 15 20 

20 12 27 

49 49 



wey. 


1 

1 
1 



SBT MEASURE. 




qr Dush. 

4 7 


peck. 
8 


(63) 

gaU. 


1 


8 4 


2 





2 


2 6 


1 


1 


1 


4 2 


8 





. 


8 6 


2 


1 


2 


2 5 


8 





8 



TIUE. 

(6«) (67) 

too, weeks, days. daji. honn. mim. 



12 

11 

9 

7 

6 

.10 



8 
2 
1 
8 
2 




6 


6 


28 


50 


5 


4 


19 


45 


8 


8 


20 


80 


2 


2 


17 


6 


1 


5 


6 


51 


6 


4 


8 


2 



COAL MEASURE. 

(70) (71) 

strike, bash. peck, chalds. sncks. busb. 



8 8 
2 6 




1 
8 
2 



4 
2 
1 

7 



2 
1 

8 
2 
1 



20 


11 


2 


14 


9 


1 


19 





2 


17 


10 





6 


7 


1 


15 


8 


2 



Wool Weight. 



ff2j a 

9 
6 
2 
1 

10 
8 



sadu. utrt* tods. 



1 

1 
1 


1 





5 

a 

8 
4 
5 
6 



stones, doves, poands. 



(V3) 


19 


1 


5 




16 





2 




18 


1 


6 




9 





8 




17 


1 


1 




9 


1 


4 




13 


1 


1 






90 SECTION I. 

74. A owes to B 567/. 16^. 7id., to C 47/. IBs., and to B 
56/. Os. Id, How mach does he owe in all ? 

75. A merchant sends off the following qnantities of hat* 
ter : — 47 cwt. 2 qrs. 7 lb. ; 38 cwt. 3 qrs. 8 ft). ; and 16 cwt 
2 qrs. 20 lb. How much did he send off in all p 

76. A silversmith has 7 tt>. 8 oz. 16 dwts., 9 tt>. 7.oz. Sdwts., 
and 4 tb. 1 dwt. of silver in his possession. What is the total 
quantity P 

77. A merchant sells to A 76 3rards 3 qrs. 2 nails ; to B 
90 yards 3 qrs. 3 nails; and to C 190 yards i nail. How 
much has he sold in all ? 

78. A wine merchant receives into his stores 4 tuns 2 hogs* 
heads; 5 tuns 3 hogsheads; and 7 tuns 1 hogshead. How 
much is the entire quantity p 

79. A man has three farms, the first contains 120 acres 2 
roods 7 perches ; the second, 150 acres 3 roods 20 perches ; and 
the third, 200 acres. How much land does he possess in all ? 

80. A servant has had three masters : with the first he lived 
2 years and 9 months ; with the second 7 years and 6 months; 
and with the third 4 years and 3 montns. What was the 
servant s age on leaving iiis la^^t master, supposing that he was 
20 years' old on going to the first and that he went directly 
from one to the otlier p 

Questions for thb Pupil. 

What is the 'difference between the Simple and Compound 
Rules ? 

Might the Simple Rules have been constructed so as tc 
answer also for numbers of different denominations P 

What is the rule for Compound Addition P 

How is Compound Addition proved p 

COMPOUND SUBTRACTION. 

By Compound Suhtraction we find the difference cf two 
numbers oonsis4ing of different names. 

Rule. 

Place the less number under the greater, so that the parts 
which are of the same name may stand under each other. 

Begin with the lowest name, and take each number in the 
lower line from the number above it, and set down the re- 
mainder. 
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If tbe number in the lower line be greater than the number 
aboYe it, subtract the lower one from as many of its name as 
make one of the next higher, and add the remainder to the 
npper number; carry one to the next number in the lower 
line, and proceed thus to the end. 

The method of proof is the same as in Subtraction of Sim- 
ple Numbers. 

£ «. d. 

ExAHPUL Prom 248 IS 7^ 
Take 40 18 10^ 



.^£202 14 ^ difference 



243 13 7i proof 



The principle of this rule is the same as that of Subtraction 
of Simple Numbers. 

Examples. 



.(^) 






(2) 




(3) 




w 




£ t. 


d 


£ 


«. 


d. 


£ 8. 


d. 


£ «. 


d. 


9 5 


2 


1 


8 


4 


1 5 


6 


3 15 


n 


9 8 


1 





6 


2 


1 13 


H 


1 12 


8 


.^ 


— 


— 


(6) 




(7) 





(8) 




£ t. 


d. 


£ 


«. 


d. 


£ «. 


d. 


£ 8. 


d. 


26 8 


H 


821 


15 





427 4 


^ 


1095 15 




17 6 


H 


247 19 


1* 


159 16 


n 


895 16 


J^^ 




(10) 


^■^taM 


(11) 




(12) 




4? s. 


d. 


£ 


«. 


d. 


£ t. 


d. 


£ 8. 


d. 


667 11 


5J 


971 





o\ 


487 15 





478 10 





479 10 


104 








7 


11 


li 


47 11 


Oh 












^ 



















(18) (14) (15) (16) 

^ i. d, £ 8, d, £ 8. d, £ 8. d. 

2160 18 51 1084 11 5 6197 8 9 21669 19 1^ 

ldl9 19 l{. 589 12 7 4593 8 10} 20670 18 2| 
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\ 

Tboy Weight. 
on aS) (19) (20) 

oz. dwt. m. OS. dwt en. lit. oz. dwt. gn. lb. os. dwt gn. 
27 15 8 16 18 5 52 8 7 5 19 1 6 

22 16 7 9 18 16 23 11 16 8 7 10 15 8 



AvoiRDUpoiB Weight. 

(21) (22) (28) (24) 

lb. oz. dn. on. lb. os. dn. cwt. qr. lb. oz. tons, cwt qr. lb. 

26 11 15 8 26 11 8 16 2 13 9 5 7 1 19 

23 14 9 2 19 18 12 14 8 21 11 3 16 8 25 





Apothecabibs' Weight. 






(25) 

3 3 9 

S7 1 1 
14 2 2 


(26) 
ft 3 3 9 grfc ft 
7 6 1 2 16 14 
5 7 2 1 18 11 


(27) 

3 3 9 
5 4 1 
9 8 2 


18 



'Long Measure. 



(28) 




(29) 




Bile. fur. per. 


fiir. 


per. 


yd. 


4 6 20 


.7 


10 


1 


1 7 35 


2 


19 


4 



(80) 


(81) 


per. yd. ft. 


yd. ft* in. 


1« 2 1 


16 1 8 


12 4 2 


18 2 9 



Square or Xand Measubb. 

(82) (38) (84) (85) 



A. B. P. 


A. B. P. 


A. B. P. 


A. B. F. 


42 1 10 


86 20 


42 1 25 


27 2 18 


16 2 25 


18 8 80 


17 2 85 


18 8 20 



COMPOUND SUBTRACTION. 



83 



(86) 
ydi. fb. 
36 19 
22 26 



Cubic or Solid Measurs. 
(87) 



in. 

964 

1000 



yds. ft. in. 
46 17 872 
28 19 984 



yds. 
50 
86 



(88) 

10 14 
20 1116 



Liquid Measure. 



Wine. 
(89) (40) 

tnas. g«]la. qto. tons. hbd. mUs. 
72 5 1 78 1 16 
49 27 2 89 8 18 



Beer. 



(*l) 



(42) 



bar. gaL qt. pt gaL qt pi. gill 
^ 6 8 18 1 



7 
6 7 



1 2 
2 Oi 8 2 8 



Dry Measure. 

(48) (44) (46) 

qn. bnth. pk. bnah. pk. g^ pot. wey (pn. bnsb. pk. gaL pot. 

69 1 1 4 110 2 8 8 2 1 

6888 2211 1 i 7 t 1 1 



'Cloth Measure. 
(46) (47) (48) 

y** qr". nk. Flein.ens.qn. n)s. Eng. ells. qrs. 
M216 12 48 

18 8 2 8 2 8 2 4 



(49) 

nls. riem.ells. qrs. nil. 

16 8 2 

8 8 4 8 



(50) 

71*. wks. days. 

^8 4 2 

24 6 6 



(51) 



Time. 



(52) 



yrs. wk9. days. day", bra. min. 
82 8 1 47 12 10 
16' 7 6 17 20 40 



(68) 

mo. wk. dys. hrs. min. 

11 1 8 11 20 

6 8 6 16 46 



qZ 



34 



8B0TI0K f . 



^ieg. mm. 
85 43 

79 49 



•ee. 

15 
12 



Angular Mbasurs. 

(65) 



•igiu " 

12 25 24 23 
8 29 46 54 



(56) 



11 19 86 44 58 
9 22 45 52 59 





Coal Msasurb. 






(57) 




(68) 




cbaL sks. 


bush. 


sack. bnih. 


pks. 


16 


10 


2 


9 1 


2 


U 


11 


1 


7 2 


8 



Wool Wbioht. 



(69) 

sk. wer tod. 
11 1 5 
9 4 



(60) 

■tone, dovtt. Ih. 

19 1 5 

16 4 



61. A shopkeeper bought a piece of cloth containing 42 
yards for 22/. 10«.; of which he sells 27 yards for 15/. 15«. 
How many yards has he left, and what have they cost him F 

62. A young man had in the Savings' Bank 124/. 10«. Sd. 
Being sick, and unable to work, he drew out 8/. ^. Sd. After 
this he went into business, and laid out in the purchase of 
stock 42/. 168, 6d,y and for fixtures 14/. IBs, What sum had 
he still in the bank ? 

63. A merchant has in cash 568/. 17^. 6d.; goods valued at 
4794/. 18«.; a house worth 809/; a ship worth 894/. ; debts 
due to himself 749/. 16«. 9}rf. He owes for goods 2475/. 16«.; 
an architect 374/. 19«.; and various other sums that come to 
798/. 17s. 9{d. What is his net stock ? 

64. A merchant bought 234 tons 17 cwt. 1 qr. 23Ibs. of 
various articles, and sold 147 tons 18 cwt. 2 qrs. 24 tbs. How 
much remained unsold ? 

65. If from a piece of cloth containing 496 yards 3 qrs. and 
3 nails, I cut 247 yards 2 qrs. 2 nails, what is the length of 
the remainder ? 

66. A farm contains 769 acres 3 roods and 20 perches, of 
which .576 acres 2 roods . 23 perches are. tilled ; .how much 
remains imtilled ? 

^Z A merchant bought 600 salt ox-hides, weighing 
^^/ cwt 2 ftfi., <o{ which -he sold -450 \a4ea vrei^m^ ^^9 
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cwt. 3 qrs. 25 lbs. ; how many hides had he left, and what did 
thejr weigh ? 

68. A merchant has 209 casks of butter, weighing 400 
cwt. 2 qrs. 14 lbs., and ships off 173 casks, weighing 213 cwt. 
2qr8. 27 lbs.; how many casks has he left, and what is their 
weight ? 

Questions. 

What is the rule for Compound Subtraction ? 
How is Compound Subtraction proved ? 

COMPOUND MULTIPLICATION. 

By Compound Multiplication we find what a number, con- 
sisting of different names, will amount to, if repeated a certain 
number of times. 

BULE. 

When the multiplier does not exceed 12, place the multiplier 
under the lowest term in the multiplicand, thus— 

Multiply each of the terms of the multipli- 
cand, beginning with the lowest term, by the 
multiplier 6. Thus, 6 times three farthingsure 
18; eighteen farthings =: 4 pence 1 halfpenny, 

wt down the ^ penny and carry the 4 to the pence ; 6 x 10=60 
and 4 carried are 64 pence=to 5 shillings and 4 pence, put 
down the 4 and carry the shillings; 6 x 11=66 and 5 carried 
&re 71 shillings =: equal to 3Z. 1 1«., put down the 11 and carry 
the 3 to the pounds j proceed then as in Simple Multiplication. 

Exercises. 

(1) (2) (3) (4) 

£ t. d, £ t, d, £ s. d. £ s, d. 

78 18 4| 68 14 9^ 43 14 7i 7 17 lli 

6 6 7 8 



£ «. 
452 11 


d. 
lOf 
6 


£2716 11 


^h 





1 

(6) 

£ 9. 

•64 7 


d. 
2 


(6) 
£ «. d. 

48 12 6i 
3 


K7) 
£ 9, d. 
57 16 8| 
4 


(8) ^ 
£ t. d. 
•14 6J 
9 






• 
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£ <. 
67 12 


d. 

H 

10 


(10) 
£ t. d. 

76 16 7| 
11 


£ », d. 
69 19 H 
12 


(12) 
£<.<!. 
67 16 lot 
9 





aS) (14) (16) (16) 

£ 9. d. £ t, d, £ s, d, £ t, d. 

68 10 Hi i9 16 Oi S9 19 6f 1064 6 9| 

8 7 6 5 



Proof. — Multiply the multiplicand by £ m, d. 

a number less by unity than the multi- § 

plier, and add the multiplicand. QaQ~ii — ol 

Thus : to multiply 79/. 18«. ^\d, by 5. _ 

Andy to prove this, we multiply by ^, and add the upper 

most line : thus : 

£ I. <i 
79 18 4^ 



819 18 6 s= four times the giren tvm* 
79 18 4^ =s once the given sum. 

899 11 9t =: ^Te timet'the given sum. 

• 
In practice, it is not ^necessary ^to v write the multiplicand 
twice, since it is just as easy to add it from above as froa 
below the product. 

Bulb 

When the multiplier exceeds 12, an;d is a composite number, 
multiply successively by its factors. 

Proof, — Make the factors ohange places. 

£, ». d, £ 8. d, A i, d. 

Example 8 7 6 or thus 8 7 6 or thus 8 7 6 

2 Froui 8 Froot 9 



6 16 10 2 6 80 7 6 

9-6 2 



'£60 15 £60 15 £60 15 
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No. £ f . d. 

a7) 4 5 6i X 16 

(18) 6 8 9 X 18 

(19) 4 16 7 X 20 

(20) 5 14 6^ X 22 

(21) 9 11 8i X 28 

(22) 8 6 4 X 82 



No. £ 9, d. 

(28) 2 17 6 X 86 

(24) 8 19 7i X 42 

(26) 8 16 7 X 66 

(26) 2 8 6 X 64 

(27) 8 4 7 X 81 

(28) 9 4 X 100 



The 12 preceding sums to be worked in as many different 
ways as the multiplier will admit of, as shown in the examples 
above. 

When the multiplier exceeds 12, and is not a composite 
numher. 

Multiply 4/. Qs. Bd. by 13. 

Rule. 
If um^r 20 multiply the multiplicand by 
one 10, and then the multiplicand by the 
imits remaining in the multiplier — then add the 
two products together for the result. 

Multiply 4/. 68. Bd. by 23. 

Or, thus : — Multiply the multiplicand 
4/. 6«. Sd. by 10, and the product so obtained 
V 2, then the top line by 3, adding the 
P^uct so obtained to the other products for 
fte result 



£ 

4 


8. 

6 


d. 

8x3 

10 


43 2 

12 18 


6 
9 


£56 


1 


3 


£ 
4 


s. 
5 


d. 

3x8 
10 


43 


2 


6 
2 


86 6 
12 18 



9 


£99 


8 


9 



When the multiplier exceeds a hundred, multiply the 
i&QltipIicand by 10, and the product so obtained by 10, and 
Proceed as bbfore. 

When the multiplier is two or more hundred, multiply the 
^J^nltiplicand by 10, that product again by 10 — and that product 
^7 the number of hundreds, then proceed as before directed, 
^or thousands multiply by four tens, and proceed in like 
tuumer. 
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Examples. 






Multiply £6 12«. 4^ bj 845. | 


Multiply £7 S$. 


U. by 648. 




£ t. d. 






£ «. d. 




S 12 44x5 






7 8 5x8 




10 






10 




66 3 6ix4 


74 4 2x4 




10 






10 




661 15 5 


742 1 8 




3 


Product of 600: 


6 


Product of 800 = 1985 6 3 


= 4452 10 


f» 


of 40= 264 14 2 


tt 


of 4a: 


= 296 16 8 


i» 


of 5= 33 1 9i 
345 £2283 2 2i 


n 


of 8: 

648 

• 


= 59 7 4 




£4808 14 




EXEB 


.CISES. 






£ M, d. 






£ f. d. 


(29) 


Multiply 64 16 TJX 68 


(37) 


Multiply 563 12 Of x 786 


(30) 


86 14 44X 75 


(38) 


tt 


807 14 6ix680 


(81) 


„ 69 12 6iX 93 


(39) 
(40) 


n 


98 13 8ix 87 


(32) 
(38) 


„ 648 19 7iX 68 


»i 


42 16 7iX 45 


„ 867 16 4ix246 


(41) 
(42) 


»* 


746 7ix 96 


(34) 


„ 658 13 7 X478 


t» 


820 7 64x268 


(86) 


„ 467 15 8|X647 


(43) 


9t 


763 16 0|x4(i3 


(36) 


„ 675 4ix608 


(44) 


9t 


278 9 Hi X 784 



45. A gentleman spends per day 1/. 78. '6d»; how much 
does he spend in a year ? 

46. A farmer .paid in rent 246/. IGs, 6£?. every year; how 
much did he pay his landlord in the course of US years ? 

47. An artizan received 1/. 14««. 6d, per week; what did 
his wages amount to in the year ? 

48. What is the value of 568 ounces of gold at 31. 10«. 6d. 
per ounce ? 

49. A person «pmit 12«. 6d. per day^^and found that at the 
end of the year he had saved 25 guineas; what was his 
annual income ? 

50. A farmer hought 568 sheep, and paid 1/. 1 2«. 6d, for 
each of them ; how much did the whole flock cost him? 

To Multiply by Parts. 
If the part be ^, take a quarter of the multiplicand, if the 
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part be I, take one half, and if the part be |, take a half and 
then a quarter of the multiplicand, or multiply the multiplicand 
by the upper figure of the fraction and divide the product by 
the lower figure. Add the quotient thus obtained to the pro- 
duct obtained by multiplying the multiplicand by the whole 
nnmber in the multiplier. 
This latter way applies to any fractional part 

Examples. 

Multiply 4/. 4a, Sd, by 4id. 

£ s. d, £ i. d, 

4 4 8 or thus 4 4 8 

4 3 







16 18 8 

2 2 4 = half of top line 
112^ quarter of do. 


4)12 14 

3 3 6 = 1 of multi licand 
.16 18 8.product of il. 4«. Sd. X 

by 4 

£20 2 2 


£20 2 2 


ExER 

£ a, d. 

(51) Multiply 4 2 6 hy 44 

(52) „ 7 16 7 X 7f 

(53) „ 28 19. 8| X 9i 

(54) „ 87 13 94 X 12i 
(56) „ 874 12 10| X 10| 
(56) „ 478 14 64 X 114 


CISES. 

£ 8, d. 

(67) Multiply.7 8 9 X 7i 

(68) „ 4 19 84 X 94 

(69) „ 48 1^ 64 X 474 

(60) „ 59 14 7i X 87^ 

(61) „ 796 13 4i X 49^ 

(62) „ 864 16 Oi X 94f 



Questions fob the Pupil 

What do we find by Compound Multiplication? 

What is the rule for Compound Multiplication when the 
multiplier does not exceed 12? 

What is the rule when it exceeds 12, and is a composite 
number? also when it exceeds 12, and is not a composite 
Bumber? 

How do you multiply when the multiplier exceeds 20 or a 
hundred? 

How do you multiply by parts, and how is the product 
of the fractions obtained ? 

How is Compound Multiplication proved when the multi- 
(Ger is under 1 2, and also when it is a-pomposite number ? 
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COMPOUND DIVISION. 

By Compound Division we learn to divide a namber consiBtin 
of several names into anjirequiped number of equal parts. 

RULB. 

Place tbe divisor on the left of the dividend, with a curr 
between them. 

Divide each denomination' of itbe •dividend, beginning at tb 
left, by the divisor, and set down the quotient. 

If when dividing any name there be a remainder, carry i 
to the next lower term as so many of that name as are eqiu 
to it, continue . the division, and «et ^down the quotient a 
before. 

Proof. — Multiply the < quotient 1^ the divisor taking in th 
remainder if uny. 

EXAMFLB. 

Divide.^1/. lis, 9f^. into four equal parts. 

£ «. d 
:4)251 17 9} 



'Qaotient 



62 19 5i - 8 
4 



,Proof £2$\ 17 «f 

The operation is practically performed ihus*: — ^fours in 2 
six times «nd 1 over, set down -6 and carry 1 : fours in 1 
twice and ^ over, set down 2 and carry 8 : 3 pounds are 6 
shillings, 60 and 17 are 77> fours in;77, 19 times and 1 ovei 
1 shilling is 12 pence, rl 2 and 9 are. 21, fours in 21 five tiin< 
and 1 over : 1 penny is 4 farthings, 4 and 3 are 7, foon i 
7 one and 8 over, set down one farthing and (the remainder ^ 

This example shows that a fourth part of ^511, VJs, ^\d. i 
622. 19«. 5\d, and three-fourths of a farthing. 

^ EXBBCISBS. 



£f B, dm 

68 17 9i -r- 2 
42 12 Si -r- 8 

69 18 71 -r 4 
748 16 Oi -r- 5 
176 19 lOf -r 6 
407 14 2i -f- 7 

8647 17 H| -^- 8 
7508 18 61 -^ ^ 



(9) 5060 7i -r 10 

(10) 8687 18 llf -7- 11 

(11) 4711 11 74 -f- 12 
98 14 7i-r T' 
67 19 li -r- » 

(14) 864 1 7| -S- 12 
^5) 587 14 101 -r ^ 



(12) 
(18) 



coMPOuin) vnnsioN. 



RULI* 
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When ihe divisor exceeds 12, and is a composite nambery 
Me successivelj by the factors. 

ExAlfPLB. 

Divide 122. lis. 9d. by 36. 

£ s. d, 

i 8)12 17 9 



( 12)4 5 11 



or H-A 



4 5 11 
8 



Proof 12 17 9 



£XBBCISBS. 





£ 9, 


d 




(16) 


24 17 


6 -! 


r24 


(17) 


576 13 


3 - 


r 86 


(18) 


447 12 


2 -i 


r^8 


m 


647 12 


4 - 


r 66 




740 13 


4 H 


r 49 


(21) 


228 17 


6-; 


r72 



(22) 92 8 114 

(23) 278 18 3} 

(24) 7 11 24 
(26) 174 8 
(26) 
(27) 



246 8 Hi 
129 7 9 



28 
27 
32 
66 
81 
182 



Proof. — Make the factors change places and divide again, 
ir employ new factors where practicable. 

When the divisor exceeds 12, and is not a composite 
nnber. 
Kride 64/. 7*. Sid. by 47. 

Rule. 

Divide the pounds as in Simple Long Division. Multiply the 
leimdnder, 17, by 20, adding to it the shillings, 7. Divide a^ain 
ii in Simple Division. Multiply the remainder, 18, by 12, 
•dding to it the pence, 8. Divide again as in Simple Division. 
Multiply the remainder, 36, by 4, adding to it the farthuigs, 
lid divide as before. The quotient then is 1/. 7s, 4|(/. with 5 
trtUofi remaining. 



42 



8B0TI0N I. 



Troof. — By Compound Multiplication, taking in the re 
mainder as shown in the example. 



i 


17)64 

41 


; 8. d. 

I 7 8i 

r 


£ «. 
(1 7 


d. 

4|x7 

10 




• 




17 
20 


13 18 lU 








847 54 15 10 
829 9 11 9i 

Bemainder l| 

18 

12 Proof £64 7 8^ 








224 

188 












86 
4 












146 
141 












-6 remainSer. 










■" 












Exercises. 








(28) 470 16 

(29) 487 19 

(30) 798 17 

(31) 980 7 

(32) 6427 14 
(83) 7068 


Oi-: 
114 H 


1. 87 

H 146 
'r 865 
- 478 
r-942 
r 806 


(84) 
(85) 
(36) 
(87) 
(88) 
(89) 


£ «. 

4817 16 

97 13 

647 14 

870 

998 19 

7086 8 


a. 

8|r 

64- 
7i-- 
64-- 
71^ 
04 H 


r 718 
r 76 
r 196 
r 264 
r 489 
r 785 



When the divisor contains a fraction. 



Rule. 

Multiply both the dividend and the divisor 
by the under figure of the fraction, 2, adding 
in the upper figure, 1, to the product of the 
divisor and the lower one : and divide by Short 
or Long Division as the case may require. 



£ 9, 

2|)24 4 


i 

f 

1 


5)49 9 


X 


£9 18 


9 



COMPOUND DIVISION. 
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Exercises. 



£ f. d, 

(40) 42 14 6h 

<41) 64 17 7i 

(42) 97 18 8| 

(48) 847 12 5h 

(44) 948 17 6f 

(45) 408 10^ 



84 

76| 
43§ 



(46) 

m 



£ 8. d, 

64 17 6i 

87 14 2| 

88 12 5i 



(49) 789 6i 

(50) 807 16 loi - 
(61) 978 17 6i - 

When the divisor contains several denominations. 



4| 
H 

881 



Rule. 

Bring both divisor and dividend to 
e same denomination, and proceed 

in Simple Division. The answer 
ill be on abstract number, and will 
dicate bow oftefi the divisor is t!on- 
Lued in the dividend. 



£ s. d. £ 9. d. 

7 8 4 ) 32 16 8 
20 20 



148 
12 

1780 



656 
12 



d. 



) V880 ( H ^m 
7120 

760 

4 

) 8040 ( 1 
1780 

1260 





'Exercises. 






£ $. d, £ 8. 


d. 


(52) 


764 16 9 -i 


r 864 14 


7 


(53) 


987 13 8i r- 


r 249 17 


8i 


(54) 


847 10 01 -: 


- 24 19 


71 


(55) 


210 3 4^ -i 


- 120 16 


0* 


(56) 


901 42 10| - 


r 710 10 


*i 


(57) 7826 13 34 - 


r 637 14 


7 



5S. In a large town there were 4768 children educated 
r 56 teachers; how many pupils on an average had each 
acher ? 

59. There are about eight hundred millions of people in the 
orld^and it is said that as many die in 32 years; how many 
e on an average in a year ? 

60. If so many die in a year, how many die in an hour, 
ere being 8765 hours in a year? 

61* A tax-gatherer collected 747/. 1 5s. 6d. per month the 
St six months of the year, and 54*7/. Us. Sd. per mon^ \.Va 
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last six months of the vear ; how much did he collect duly oi 
an average for the whole year ? 

62. How many fba, of sugar at did. will 8/. 0«. 11 j 
purchase ? 

63. What quantity of silk at 3s. 5d, a yard amoontB toj 
15/. 10». lid.? 

64. In what time will a weekly payment of Si. 1(^ 7d 
amount to 287/. 10«. 4d.? 

65. How many ounces of silver at 58. 2d. an ounce 
amount to 2790/. ? 

66. What part of 637 cwt. is 2 tons 5 cwt. and 2 qra.? 

67. What weight is the eighth part of 17 hogsheads 
tohacco, each 5 cwt? 

68. What quantity is contained 7 times in 91 acres 2 roodlj 
11 poles? 

69. Required the ninth part of 8 acres 2 roods 35 poles. 

70. How much is the tenth part of 12 weeks' wages 
2/. 158. 2\d. per week? 

71. If I get 2 cwt. 3 qrs. 4ft>s. sugar for a dozen psiis 
shoes, what is that for each pair ? 

72. If 12/. 4«. 1^^. is paid for 63 yards of carpet, what 
that per yard ? 

73. When sugar sells at 31. 78. 8d. the cwt, what is tlMtj 
per tt). ? 

74. Six pigs, weighing together 79 stones, are bought forj 
20/. 48. lOld.; required the price per stone. 

75. If 609 quarters of wheat weigh 140 tons 5 cwt* 84 Vb^i 
what is the weight of a bushel ? 



Questions fob the Pupil. 

What is the use of Compound Division ? 
What are the rules when the divisor does not exceed IS f 
What is the rule when the divisor exceeds 12, and is a oooi' 
posite number ? 

When it exceeds 12, and is not a composite number? 
What is the rule when the divisor contains a fraction P 
When the divisor contains several denominations ? 
How is Compound Division proved? 
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REDUCTION. 

Bjeduction 18 a method of changing the name of any quantity 
"wbjle its valae continues unchanged. 

Thus, the qnantity 5' pounds, being changed into shillings, 
beeomes 100 shillings; and this result may be produced by 
noltiplyiiig the 5 pounds by 20 ; thai is, by as many shillings 
as are equal to a pound. 

Again : the quantity 4S inches, being changed into feet, 
leeomes 4 feet ; and this result may be produced by dividing 
the 48 inches by 12 ; that is, by as. many inches as are equfu 
to a foot. 

REDUCTION DESCENDING. 
Rttlb. 

To reduee a qnantify of any name to an equivalent quantity 
fif a lower name. 

Multiply by the number which shows how many of the 
lower name make one of the given name. 

Example 1. 

Reduce 1 pound 5 shillings to pence, and also to farthings. 

£ t, 

X 5 

20 

300 pencet. 
4 



4)1200 fiurtbihgi.- 

12)800 

2,0)2»5 

£1^ 5 Proo£ 

Reasone lor the rule. 1 pound is equal to 20 shillings ; 
berefore, any number of pounds is equal to 20 times as many 
ibiUings ; and any number of pounds and shillings is equal to 
KO times as many shillings as there- are pounds, plus the 
lidUioga. 



It is easy to multiply bj 20, and add the sliillingsfl 
same time, as it shortens the proci?BB. 

Shillings, are equal to 12 times as many pence ; pene^ 
times OS many farthings ; cwts. to 4 times a? many qui 
quarters, to 38 times as many pounds, &c., &c. 

ExAMPLB 2. 

Reduce 10 yards 2 feet 9 inches, to inches. 

Here we say, 3 times 10 are 30, and 2 
feel we take in, are 32 feet ; then 12 x 
2 = 24, and 8 we take in = 33 ; 3 and 
carry 3; 12 X 3 = 36, and 3 carried, 
aie 39 : thus, the 2 feet are added in with 
the feet, and the 9 inches with the inches. 

This method apphea to all denomina- ._(^' 
■dons of money, weights, and measures 
throughout this Rule. 

yroof. — Retrace the work, dividing by Pronf.,. 10 ! 
the dij^ts by which you have previously multiplied. 

Exercises. 



( 3)133 I 



1. How many farthings 

2. How many shillings _.. ... ^ 

" " ? pence are therein aai. IOb.? 

therein 58/. I3*. ? 



there in 23328 pence \ 

"•- - " 348/.? 



t. How many penue mc 
i. How many farthings 
S. How many iarthings : 
', How many pounds in 
'. How many pounds i" 
. How many grains \t 



r. J1<JW IIIUU^ glUJlia JU Dins. U U£. 

I. How many grains in 7 lbs. lie 
.. How many houre in 20 years ? 



loo/. 13s.? 
50/. 13». ^d.% 

IBcwt, 2qrs. IG lbs. ? 
l*cwt. Sqrs. 16 lbs, ? 
\ lbs. 5 oz. 12 dwts. 1 6 graiiu B 



.. How many 

;. How many feet 
), How many gi 
I. How many 



15 dwts. 14 g 






now many minutes m 40 years, : 
tes (not taking leap years into accou: 
How many square yards in 46 



;liBh mile ? 
5 tuns \ 

46 years, 21 days, 8 how 
* into account)? 



1. How many acres in 767 square miles ? 
. How many cubic inches in 767 cubic feet ? 
. How many quarts in 767 pecks ? 
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REDUCTION ASCENDING. 

BUJLB. 

BiTide ihe given quantity by that number of its units wbich 
is required to make one of tBe next bigber denomination ; the 
remainders^ if uiy, will be of the denomination to be reduced. 
Proceed in the same manner until the highest required deuo- 
mination is obtained. 

EXAMPLB I. 

Bedace 18,880^ pence to* shillinga and pounds. 

12)18880 

20)157,8 - 1 

£78 1? 4 



AsMwer. 1573^ shillings and 4 pence = 78/. 1 3s. 4^. 

« Example 2. 

Reduce 157 yards, 8 quarters, to quarters; also to English 

ells. 

yds. qr 

157 a 
4 



5)681 



126 1 
Answer. 681 quarters; and 126 English ells and 1 quarter. 

Example 8. 
Reduce 14,107 lbs. to tons. 



28 lbs, 



Ibi. 
( 7)U107 



( 4)2016 - 2 1 
4)508 - 8 ) 



23 lbs. 



2,0)12»5 - 8 qn. 
6 5 cwt> 



Answer. 6 tons 5 cwt 8 qrs. and 28 lbs. 
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Proof.— Reduction Ascending and Descending proTO eacb 
other. 

EZEBCISBS. 

19. How many pence in 93,312 farthings? 

20. How many pounds in 6960 shillings ? 

21. How many pounds, &c., in 976 halfpence ? 

22. How many pounds, &c., in 7675 halfpence? 

23. How many ounces and pounds in 4352 drams ? 

24. How many cwt, qrs., and pounds in 1864 pounds! 

25. How many hundreds, &c., in 16S8 pounds? 

26. How many pounds troy in 115,200 grains? 

27. How many pounds in 107,520 ounces avoirdupois? 

28. How many hogsheads in 20,658 gallons ? 

29. How many days in 8760 hours ? 

30. How many English miles in 17,297,280 inches? 

31. How many English ells in 576 nails ? 

32. How many cuhic feet, &c., in 1,674,674 cuhic inches t 

33. How many yards in 767 Flemish ells ? 

Questions for the Pupil. 

What is Reduction ? What is the difference between B^ - 
duction Descending and Reduction Ascending ? 

What is the Rule for Reduction Descending ? What is tbe 
Rule for Reduction Ascending ? How is Reduction proved f 

Questions founded on thb Tables, pages 19^20. 

How are pounds reduced to farthings, and farthings 
pounds, &c. ? 

How are tons reduced to drams, and drams to tons, &a? 

How are troy pounds reduced to grains, and grains to 
pounds, &c. ? 

How are pounds reduced to grains (apothecaries' weij^V 
and grains to pounds, &c. ? 

How are Flemish, English, or French ells reduced to in< 
or inches to Flemish, English, or French ells, &c. ? 

How are yards reduced to ells, or ells to yards, &c. ? 

How are miles reduced to square inches, or square 
to miles, &c. ? 
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Hownre enKtc feet reduced to cubic iocfaes^ or euhe inches 
cubic feet, &c. ? 

How are batts reduced to grallons, or gaDonfl to bir^ Sec. ? 
How are lasts (dry mensore) reduced to< pints,, or pifits to 

M8, &C. ? 

How are years reduced to days, op day» to yeara, 8to. ? 
How are degrees (of the circle) reduced- to seconds, or 
seonds to degrees, &c. ? 

PbOMTSCUOUS fixERCISSS ON ALL THB FOREQOINO RULBS. 

1. A cheene weighing 15 Jbs. cost 11^. i0-2<^. Required 
le coftt per lb. ^ 

2. Cnnvert 527 dollars, each 4«. 6d., into ponnds^ 

8. How many pairs of shoes at os. 6(L a pair may be got 
or 16/. 4«. Orf.'? 
i. Subtract 5Si. 1 4«. 3<2. from a thousand crownl 

5. A nhip has a cargo of bale sroods, measuring 4715 ctibic 
Bet. How many tons is that equal to at 40 feet per ton ? 

6. Subtract 46 stones, each 14 lbs., from one ton. 

7. A man haying found a purse of 29 soyereign'S rfeceiyes, 
n retaniing it to the owner, is. 6d, for eyery pound ; what is 
be amount of tlie reward ? 

8. Add together 75 gtiineas, as many crowns^ and as many 
ence. 

9. Add 204 lbs., 264 cwt., 264 tons, and 264 ounces. 

10. Reduce Id cwt. 10 lbs., and l^owti 10 o2^.,^to whole 
ambers of one denomination. 

11. If a barrel of tar weitrh 3 cwt., what is the tons 
nden of a ship which carries 730 barrels ? 

12. Reduce 17«. Sd. and 23/. 168. Sd. to whole numbers of 
le denomination. 

13. A person possessed of 200/. spends- the following por- 
)os of that sum: 13/. 16«. 2:«^, l&l. isBs. 6d^ 28/. 4«., 
id 10/. 12<. 4fid. Had he spent 19/. 9s; less, how much 
oiild have remained ? 

14. Required the amount of 17 fares by a parliamentary 
tin from London to Liverpool, 211 miles; the fare being a 
any per mile. 

15. An oak tree contains 15 cubic feet of timber. Find 
} cost of 29 siich trees, at Ss. 4t^d the cubic foot. 

16. Reduce 15 feet 5> inches, and IS- yards 5 inches^ to 
oie Auikibers of one denomination. 
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17. If the brewing of 9 gaJIons of beer cost me 88.f trini 
does each pint cost ? * ■ 

18. RediTce 15 guineas and 17 dollars (each 4«. M.), to 
whole nttmbeis of one denomination. 

19. Convert 2387 packages, of 16 ounces each, into aiH 
other number of packages, half of which shall contain 12 oi., 
and the other half 10 oz. eack 

20. How many times does a clock tick between 12 F.M.,flA 
March 20th, and 21 minutes past 11 a.m., on the 15th JD^ 
cember of the same year ? 

21. A person pays a debt of 460/. Ws, m soTereigns, baK 
sovereigns, crowns and shillings, of each an equal nmnbeb* 
How many did he pay of each ? 

22. How much paper, at 10^. per quire, is equal in Taloeto 
35 quires, at 8d. per quire ? 

23. A land mile is 1 760 yards, and a knot or nautical mile 
is 2000 yards. How many knots correspond to 1400 hsi 
miles ? "! 

24. My watch, at noon, indicated 1 1 hrs., 36 min., 32 see. 
on the 1 3th of September ; and again, at noon on the 27di rf 
the month, it indicated 11 hrs., 38 min., 10 sec. Required ili* 
daily gain. 

25. How many lbs. of cherries, at Sd, a lb., are wordi 
bushels of apples, at 3^. 6d. a bushel ? 

26. A man, whose weekly earnings are 1 7s, 6d.y saves s 
fifth part of that sum every fortnight. In what time will be 
save 50 guineas ? 

27. In payment of a debt of 16/. 5*. 6</., I gave ta^ 
mahogany chairs, valued at 19«. 6d. each, two arm-chairs, 
27^.9 and a chest of drawers. How much is reckoned for 
drawers ? 

28. A has 9 thousand 9 hundred and 9 pounds, B Wi^ 
12 thousand 12 hundred and 12 pounds, and C has 15> 
sand 15 hundred and 15 pounds. How much have 
together ? 

29. What cash must be given with 24 yards of ck>th| 
88. Sid,y to pay for 6 cwt. sugar, at 389. a cwt. ? 

30. An equivalent quantity of silk, worth 4«. 9^. per 
is given in exchange for 5 yards of calico, at 4^^/., and 
yards of Irish linen, at 88. 6d Required the quantity 
silk. 

81. I gave 106/. 4«. for 32 pieces of cloth, each piece 
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■ini&g the same quantity, at 2s, 5id, per yard. How many 
rards were in each piece ? 

32. A offers to B 1350 feet of wood, at 2«. Ud. a foot, for 
I pipes of wine, each 126 gallons. What price per gallon is 
offered ? 

33. 1 gave 26 dozen port wine, and 23 dozen sherry, the 
fbimer worth S2s. 6d.y and the latter worth 4>*Ss. a dozen, for 
in equivalent qoantity of rum, valued at 14«. a gallon. How 
noch mm did I receive ? 

34. A glass-cutter is paid Hs^d. for every g]as9 that he cuts 
nocessfuUy, and 7 id. for every one that he finishes in a cer- 
tun degree imperfectly ; moreover, he is fined 4d. for every 
one that he hreaks. Of 6^ dozen which pass through his 
Inods, 8 are of inferior execution, 5 are broken, and the rest 
ve well finished. Required the amount of his earnings. 

35. I can gain 4is. 6d. a-day by a certain apparatus, as soon 
is it is got ready. A mechanic, whom I employ to construct 
it, offers to finish it in 7 days, for 5s, &^day ; or, to prolong his 
daily labour, so as to have it done in 5 days, if I pay him 
Is. M. a-day. Which proposal should I accept, and what is 
the advantage ? 



SECTION II. 



PROPORTION. 

Thi mle of Proportion is called also the golden rule^ from its 
extensive utility ; in some cases it is termed the rule of three ; 
because, by means of it, when three numbers are given, a 
roorth, which is unknown, may be found. 

The rale of proportion is divided into the simple., and the 
Tsmptmnd. Sometimes, also, it is divided into the direct and 
Moerse, — *^ which is not accurate, as was shown by Hatton, in 
Iu8 Arithmetic, published a hundred years ago." 

The pupil, to have accurate ideas of the rule of proportion, 
Unst be acquainted with a few simple but important principles 
(onnected with the nature of ratios, and the doctrine of pro- 
lortion. 

The following facts are evident: — 

If the same or equal quantities- are added to equal quantities 

d2 
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tbo same are eqnal. Than : if we add the same qnantilft 
4, for instance, to 5 x 6, and 3 x 10, which are equa], im 
shall have 5x6 + ^ = 3x10 + ^. 

Or, if we add equal qunntities to those which are equal, Al 
rams will he equal. Tims, since 

5 X 6 = a X 10 and 2 X 2 = 4 
6x6 + 2x2x3x10 + 4. 

« 

If the same^ or equal quantities are suhtracted from odwfi 
which are equal, the remainders will be equal. Thus, if we 
auhtract 3 from each of the equal quantities, 7 and 5 + 2, «t^ 
shall have 

7-8=6+2-8 
and since 8 s= 6 + 2 and 4 = 8 + 1 
8 — 4=6 + 2 — 3 + 1. 

If equal quantities are multiplied hy the Rame, or hy eqnd 
quantities, the products will be equal. Thus, if we molupif 
&e equals 5-^6 a«id 10 + I by 3 we shall have * 



6 + 6 X 8 = 10 + 1 X 8 
and gince 4 + 9 = 13, and 3 X 6 = 18 

4 + 9 X 3 X 6 = 13 X 18. 

If equal quantities are divided by the same, or by eqnsl 
quantities, the quotients will be equal. Thus, if we difids 
the equals 8 and 4^ + 4 by 2, we shall have 

8 _ 4 + 4 

2 2 

and linoe 20 = 17 + 8 and 10 = 2 X 6 

20 . 17 + 8 

10 "*" 2. X 61 

Ratio is the relation which exists between two qnantitieib 
and is expressed by two dots (:) placed between tliem — tlins: 
6 : 7 (read 5 is to 7)^ which implies that 5 has a certaio reisp 
tion to 7< The Former quantity is called the anteoedent, and 
the latter the consequent. If we invert the terms of a rsds 
we shall liave their inverse ratio : thus 7 : 6' is tlie inverse of 
5 : 7. When we have three numbers pven, then we can hf 
this rule find a fourth, which has the same proportion to th*^ 
third number that the second has to the first. 

Thus, if the given numbers be 1, 2, 3, it is required to fiff 
a fourth number, which will have the same proportion to 3 tb 
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die 2 has to 1 . Now, tlie 2 is double the 1 ; tlierefore the re- 
qaired number must be double of the 3^ that in G. To expresi 
pro|iortion tlie numbers are stated thus, 1 : 2 : : 3 : C, and aro 
lead thus, 1 is to 2 as 3 is to 6. 

EXAMPLX. 

Find ft fourth proportioned to the numbeiy, 4, 8, G. 

RULB* 

4 : 8 : : 6 

Place them thus, and muhiply the second ^ 

and third numbers together and divide by ^Tjl 

the first ; the quotient is 12, wliich bears the ^ . 

mme proportion to 6 that 8 does to 4. 1% 



EXBBCI8B8. 



(1) To S 6 12\ 

(2) To « 8 3 
(8) To 3 6 8 
(4) To 6 12 4 



Find fourth proportionali. 



(5) To 10 150 68 j 

(6) (1020 68 150 

(7) Find fourth proportionals to { 150 10 1020 

(8) ( 68 1020 10 

Find a fourth proportional to the following numbers :— 

(9) To 2 tons 17 tons and £25 

(10) To 10 lbs. 50 lbs. and 5 shillmgt 

(11) To 9 vds. 36 ydi. and 18 shilli gt 

(12) To 5ibs. lib. and 15 8hiilii>gi 

(13) To 4 ydi. 18 yds. and 2 shillings 

(14) To 1 cwt 215 cwt and 50 shillings 

(15) To 5 tons 50 tons and £27. 

Wben the two firi^t terms are of different denominations 
leduce them to the same. 

To 8 oz.y 112 lbs., and 2«. find a fourth proportional. 

Rule. 
Multiply the 112 lb. by 16, to bring them to tho some as the 
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first term, tiz. to ounces : when this is done, the numbers staid 
thus, 3 oz. 1792 oz. 2s. 

OS. Ibi. «. 

8 : 112 : : 2 

16 , 
Find a fonrtih proportional to tm 

672 following numbers. 

112 (16) To2qrs. 240 yds. 12t. 

.— - (17) To 6*. 80^ 1yd. 

1792 (18) To5cwt 6000 Ibi. Si. 

2 (19) To5«.6<i. UOj. 2yai. 

3)3584 ^^^^ ToU4d. U lOi. lyd. . 

ll»i - 2 



When the third term is of different denominations, redoo 
it to the lowest denomination mentioned in it. 

To 2 lbs. 112 lbs. and 5s, 6d. find a fourth proportional 



Rule. 



lb. lb. 9. & 

2 : 112 : : 5 6 



Multiply the 5s. by 12, adding ^ 

the 6d. ; it then stands thus : 2 lbs. 672 66 

112 lbs. 6&/. Proceed as before in- 672 

^^^^'^^^ 2)7392 

8696 pence. 



Find the fourdi proportional to the following numbers ^'-' 

(21) To 2 tone 14 tons 282. lOt. OcL 

(22) To 5 brls. 100 brli. 18<. M. 
(28) To 4 lbs. 112 lbs. 5K 

If iS4 Ibs.'Of cheese cost 1/. ^ what is the price of Blb^ 
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RULB. 

In this question there are two 
things mentioned, cheese and 5^ • s • • f g' 
money. Is the answer to the ' ' ' 20 

question to he given in cheese or 

money ? You perceive it is to he 28 

giren in money. Place the money ^ 

1/. St, in the third place. Having / 2 84 

clone this, you must now consider 24 < ^ 

where you are to place the 24 Ihs. ( 12 42 

and the 3 Ihs. Read the question, — 

and you will see that the answer ^*- ^^ 

must he less than the third term, •— — - 

for 3 Ihs. will not cost so much as 24 Ihs. Since, then, the 

answer is to he less, put the lesser numher for the second 

tenn, and the greater for the first. 

In all questions the third term must he of the same nature 
as the answer required ; and if the answer is to he greater 
than the third term, put the greater second ; if it is to he lesis, 
pot the less second. 

24. What will 215 cwt. of madder cost at 50 shillings per 
cwt. ? 

25. I wish to have 30 yards of cloth 2 yards wide, with 
baise 3 yards in hreadth to line it ; how much of the latter 
^11 1 require ? 

26. At 10 shillings per harrel, what will he the price of 130 
harrels of harley ? 

27. A merchant agreed with a carrier to hring 12 cwt. of 
goods 70 miles for 13 crowns; hut, his waggon heing heavily 
laden, the carrier was ohliged to unload 2 cwt. ; how far should 
he carry the remainder for the same money ? 

28. What will 150 cwt. of cheese cost at 3/. per cwt. ? 

29. If I lend a person 400/. for 7 months, how much ought 
lie to lend me for 12? 

30. How far will a person walk in 70 days ^t the rate 
of 30 miles a day ? 

31. If I spend 4/. in one week, how much shall I spend 
in52? 

3i2. There are provisions in a town sufficient to support 
4000 soldiers for 3 months ; how many must be sent away to 
^e the provibions last 8 months ? 
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33. If a penion, travelling 13 hours per day, would fiiiiflk 
a journey in 8 days, in what time will he accomplish it at the 
rate of 1 5 hours |x$r day ? 

34. What is the cost of 256 gallons of brand j at 12«. per 
gallon ? 

35. If 136 masons can build a fort in 28 days, how man/ 
men would be required to finiNli it in 8 days ? 

36. If 100/. produces nie 6/. interest in 365 days, wbat 
would bring the same amount in 30 dax'S ? 

37. 4f a fanner lend his neighbour a cart-horse wfaidi 
draws 15 cwt., for 30 days, how long should he have a horse 
in return which draws 20 cwt. ? 

38. If I lend 400/. for 12 months, how long onght 150( 
to be lent to me, to return the kindness ? 

39. If 8 horses subsist on a certain <|uantity of hay for I 
months, how long will it last 12 hor^es ? 

40. A -shopkeeper is so dishonest as to nse a weight of 
(14 ibr one of 16 ouHees, how many pounds of just wdglit 
will be equal to 120 of unjust weight? 

When the first and second terms of the proportion are not 
of the same denomination; or one or both of them contain 
different denomiuaiions. 

KULB. 

Rednee both to tbe'lowvsest denomination contained in either, 
arid then divide the product of the second and third by the 
first term. 

ExAlfPLS. 

1. If 3 ounces of tea cost 15/t/., what will 87 pounds costt 

OS. lb. d, dm iim 

8 : 87 : 15 IJOL^ » 6960 - m 
13P2 oancei. 

The lowest denomination contained in either is onnces ; thus, 
there is the same ratio between 3 oz. and 87 lbs. as between 
^oz. aiid 13i)2 oz , the equal of $7 lbs. 



/ 
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2. If 8 jards of cloth cost 4«. 9|i. how mach can be 
bought for 2/. ? 

t, €L £ yds. yds. yjg. qry. dI9. 

4 9} : 2 : : 8 1920 x 8 _. x, ^ ^ 

12 20 231 

57 pence 40 
4 12 



231 fiurtluDgf 480 pence 



1920 finrtbingi. 

The lowest rienomination in either is farthings, so there is 
evidently the same ratio between 4«. Ufc/., and 21. as between 
the numbers of farthings they contain respeciiyeiy. For there 
is the 8ame ratio between any two quantities as between two 
odiers which are equal to them. 

8. If 4 cwt 3 qrs. 17 Ihs. of meat cost 19/., how much will 
7 cwt 2 qrs. cost ? 



nrt qrs. 

4 8 
4 


lbs. 
17 


cwt. qn. 

: 7 2 : : 
4 


£ 
19 


840 X 19 _ *p I J 
6*9 


19 qn. 
28 




80 qn. 
28 







649 lbs. 840 lbs. 

The lowest denomination in either is pounds. 

EXRRCISBS. 

41. If an ounce of spice cost 4»., what will 1>e the price of 
16 lbs.? 

42. What is the price of 17 tons of butter, at £5 per cwt. ? 

43. What will 224 lb. 6 oz. of spice (Come to, at 3^. per 

ounce ? 

^ What will 156 cwt. 2 qrs. «f migar come to, at 7d, 

per lb. ? 

*5. If 1 yard of cloth cost 2.5«., what will 110 yards 
t«| t qrs. and 3 nails, come to ? 

46. If 1 cwt. of butter cost 12G«., how much will 17 cwt. 
^ qw. 7 lbs. cost ? 
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47. How much beef can be bongbt for 7001. 12«. at 82«. 
per cwt. ? 

48. If 12 lbs. 6oz. 4 dwt. cost 150/., what will 3 lbs. 1 oi. 
11 dwt cost? 

If the third term consists of more than one denomination. 

Rule. 

Reduce it to the lowest denomination which it contains, tlieii 
multiply it by the second, and divide the product by the tint 
term. The answer will be of that denomination to which the 
third has been reduced, and must sometimes be changed to t 
higher. 

Examples. 

1. If 3 yards cost 9«. 2\d,^ what will 327 yards cost f 

yd«. ydi. $, d. £ g. d. 

8 : 827 : ! ^9 2J 827 x iiX f^^ = » i j, 

110 penee 
4 

441 farthbgi. 



Here the lowest denomination in the third term is farthiBfi. 

2. If 2 yards 8 ^rs. cost lljc^., what will 27 yds. 2^ 
2 nis. cost? 

ydi. qn. ydi. qn. dIs. d, i, i, 

2 8 : 27 2 2 :: lli 442^5^,^^^,, 



11 qn. . 110 45 

4 4 — 

— The lowett denmninfttion in the fint and 

44 naiU 442 nailf it naiLi, and in the third (arthings. 

Reducing the third term generally enables us to perfor 
required multiplication imd division with more faolity. 
sometimes, however, unnecessary. 
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Example. 
If d lbs. cost 3/. lU. 4>idy what will 96 lbs. cost ? 

Q 11 4,8 V 98 a 8, d. 

5 : 96 : : 3 11 4i : ^ = 8 11 4i X 82 = lU 4 8. 

Exercises. 

49. At IBs. 6d» per cwt., what will 120 cwt. cost? 

50. At S^d. per pound, what will 1 cwt. come to? 

51. What will 120 acres of land come to, at 14«. 6d. per 
acre? 

52. How much would 324 pieces of cloth cost, at 2s, S^d. 
a piece ? 

53. What is the price of 132 yards of ^loth^ at Its. 4sd, per 
yard? 

54. If 1 ounce of spice costs Ss. 4J., what will 18 lbs. 10 oz. 
cost? 

55. If 1 lb. of tea costs 6s, &/., what will 2 cwt 3 qrs. 
cost? 

56. At 158. 6d. per yard, what will 76 yds. 3 qrs. come to? 

57. At 14«. 4id. per cwt., what will be the cost of 12 cwt. 
2 qrs. ? 

58. If 1 cwt. of butter costs 6L 6«., what will 17 cwt. 2 qrs. 
7 lbs. amount to ? 

59. If the shilling loaf weigh 3 lbs. 6 oz. when flour sells 
at 1/. 13<. 6d. per cwt, what should be its weight when flour 
sells at 12. 7s, 6d. ? 

60. If 1 lb. of spice cost 10«. 8d.y what is half an ounce 
worth? 

Miscellaneous Exercises in Simple Proportion. 

Suppose that ■& bale of merchandise weighs 300 fbs., and 
costs 15/. 4«. Od, ; that the duty is 2d, per pound; timt the 
freight is 25s,, and the porterage home is Is. 6d. ; how much 
does 1 lb. stand me in ? 

lb. lb. £ t. d. £ t, d. 

800 : 1 : : 19 1 8 15 4 9 cost 

20 • 2 10 duty 

15 frei)(ht 

881 16 portenge 



12 
800)4575 

lb\di Anfwer. 



£19 1 8 TotaL 
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61. Received 4 ])ipe8 of oil contoining 480 gallons, wliidi 
cost 5«. C^ld per gallon ; paid lor freight 4f. per pi|)e; for diitjr 
6d, a gallon ; for porierrgc 1^. per pipe^ >»-liat did the wlido 
cost, and what does it stand nie in per gallon ? 

62. Bonglit tliree sorts of brand v and an equal qnantlt? of 
each sort; one sort at 5s , anotlicr at (>«, and the third at T^i 
what is the cost of the whole, one «!alIon with another? i 

63. Bought three kinds of vinrgar, and an equal quantitj of *: 
each kind : one at 3 ^^e/., another at 4^., and another at 4^ii i 
per quart. Having mixed them, I wish to know whi^ tin i 
mixture cost me per quart -^ 

64. Bought four kinds of salt, 1 00 barrels of each ; and th« j 
prices were J4«, IGs.,, ]7«,&nd \9s, per barrel. If I vni • 
them to^rether, what will tlie mixture have cost me per burrelt 

65. How many reams of piiper, at 9«. dd. and 12«. 8d, per 
ream, shall I have if I buy 55L worth of both, but an equal 
quantity of each ? 

A vintner paid IT!/, for three kinds of vHne: one kind waf 
8/. 10«., another 9/ 5s ^ and the third 10/. ]5«. per hhd He 
had of each An equal quantity, the amouat of which is ro» 
quired. 

8 10 

9 5 
ilO 15 



28 10 the price of one bogsbead of eaeh. 
*£ 9. £ 

28 10 : 171 : : 3 : ^l?l2il = 18 hhds. 

£ 28 10 

86, Bought three kinds of salt, and of each an eqnal 
quantity; one was 148.^ another J0«, and the third ]p«. tbf 
barrel, and the whole* price was 490/. ; how many barrels had 
I of each ? 

67. A- merchant bought goods to the amount of 1450/., 
with an agreement to deduct 1/. per cent, for prompt pay- 
ment ; what has he to pay ? 

68. A captain of a ship is provided with 2400 lbs. of bread 
for 200 men, of which each man gets 4 lbs. per week; how 
long will it last ? 

69. How long would 3150 lbs. of beef last 25 men, if they 
got 12 oz. each three times per wcel^ ? 
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70. A fortress contains 700 men, who consnme ench 
10 lbs. per week: it is proyided with 184,000 lbs. of provl- 
aons ; how long will they lust ? 

71. In the copy of a work containing 327 pases, a remark- 
able passage commences at the end of the 156ih po^e; at 
what page may it be expected to be^in in a copy containing 
400 pages? 

72. Suppose 100 cwt. 2 qrs., 14 lbs. of beef for ship's 
we were to be cat np in piece^ of 4 lbs., 3 lbs., 2 lbs., 1 lb., 
aod i lb. — there being an equal number of each ; how many 
pieces would there be in ail ? 

Sappose tliat a greyhound makes 27 springs M'hile a hare 
makes 25, and that their springs are of equal length ; in how 
many springs will the bare >be overtaken, if she is 50 springs 
before the hound ? 

The time taken by the greyhound for one spring is to that 

27 2 

required by the hare, as 25.: 27, as 1 : — , or as 1 : 1 — . 

o 
The greyhound, therefore, gains ^ of a spring during every 

2 
spriDg of the hare. Therefore, — : 50 :: : 1 spring : 50 -f- 

-- s= 675, the number of springs the hare will make before 

she is overtaken. 

73 If a ton of tallow costs 35/., and is sold at the rate of 
10 per cent, profit, what is the selling price ? 

74. If a ton of tallow costs 37/. i0« , at what rate must it 
be sold to gain by 15 tons the price of 1 ton? 

75. Boiiglit 45 barrels of beef at 21«. per barrel ; among 
them are 16 barrels, 4 of which would be worth only 3 of the 
rest; how mttch must I pay^ 

76. If 840 eggs are bought at the rate of 10 for a penny, 
aod 240 more at 8 for a penny, do I lose or gain it' I sell 
them all at J 8 for 2d. ? 

77. If a pound (troy weight) of silver is worth G6«., what 
is the value of a pound avoirdupoise ? 

78. When A has tmvelled 68 days at the rate of 12 miles 
a day, B, who had travelled 48 day.s, overtook him ; how 
many miles a day did B travel, allowhig both to have started 
from the same place? 
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79. If ihe valne of a pound avoirdnpoise wisigbt be 
4/. 0«. 2^ J., how much can be had for one pound troy ? 

80. A ton of coals 3rields about 9000 cubic feet of gas; 
a street lamp consumes about 5, and an argand burner (one in 
whicb the air passes through the centre of the flame), 4 cubic 
feet in an hour ; bow many tons of coal would be required to 
keep 17,493 street lamps, and 192,724 argand burners^ in 
shops, &c., lighted for 1000 hours? 

81. The gas consumed in London requires about 50,000 
tons of coal per annum. For how long a time would the gH 
this quantity. may be supposed to produce (at the rate of 
9000 cubic Feet per ton) keep the argand light (consomiog 4 
cubic feet per hour) constantly burning ? 

82. An acre ef coals 2 feet thick yields 3000 tons ; and 
one five feet thick 8000 ; how many acres of 5 feet thick 
would give the same quantity as 48 of 2 feet thick i 

COMPOUND PROPORTION. 

Compound Proportion enables us, although two or mon 
proportions are contained in the question, to obtain the required 
aL-wer by a single stating. 

in Compound Proportion there are 3 or more ratios, one of 
them imperfect, and the rest perfect. 

Rules. 

1. Place the quantity belonging to the imperfect ratio as tbe 
third term of the proportion. 

2. Put down the terms of each of the other ratios in tihs 
first and second places — in such a way that the antecedenti 
may form one column, and the consequents another. In setting 
down each ratio, consider what effect it has upon the answer: 
if to increase it, set down the larger term as consequent, anl 
the smaller as antecedent ; if to diminish it, set down ths 
smaller term as consequent, and the larger 4is antecedenL 

3. Multiply the quantity in the third term by die product 
of all the quantities in the second, and divide the result by the 
product of all those in the first. 

EXAMPLS. 

1. If 5 men build 16 yards of a wall in 20 daja, in Imv 
many days would 17 men build 37 yards? 
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The qnestion, briefly put down, will be as follows : — 

1 fi ^rd \ <^°^^^^^s whieb give 20 days 
20 days imperfect ratio 
? days tbe number songb^ . 

S7 ard I ^^^^^^^i^B whicb give tbe required number of days. 

The imperfect ratio consists of days ; therefore we are to put 
20, the given number of days, in the third place. Two ratios 
remain to be set down — that of numbers of men, and that of 
numbers of yards. Taking the former first, we ask ourselves 
bow it affects the answer, and find that tbe more men there are 
the smaller the required number will be, since the greater the 
namber of men the shorter the time required to do the work. 
We, therefore, set down 17 as antecedent, and 5 as conse- 
quent. Next, considering the ratio consisting of yards, we 
And that the larger the number of yards the longer the time 
before they are built ; therefore, increasing their number in- 
creases the quantity required. Hence, we put down 37 as 
consequent, and 16 as antecedent; and the whole will be as 
fdlows: — 

Hen Men days 
17 : 5 : : 20 
16 : 87 Men Men days 

and 17 : i^ : : 20 : 20 x 5 x 87 _ ^g.^ dayi 
16 : 87 17 X 16 nearly. 

The result obtiiined by the rule is the same as would be 
fbnnd by taking in succession the two proportions supposed by 
the question. Thus — 

If 5 men would build 16 yards in 20 days, in how many 
days would they build 37 yards ? 

16 : 87 : : 20 ^^ ^ ^^ =: j n^™her of days whicb 5 men would 

16 ( require to build 37 yards. 

20 X 37 
If 5 men would build 37 yards in — -— — days, in how 

16 

many days would 17 men build them ? 

17 : 6 :: 20 X 87 . 20 x 87 ^ ^ ^y ^ 

16 16 -^ « . ^' 

SO X 6 X 87 

"^ — , the number of days ibund by tbe rule. 



17 X 16 
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2. If S men, in 4 days of 12 working hours eaoh, bnild 37 
rods, in hoiv nmny days of 8 working hours ought 22 men 
to build 970 rods of brickwork ? 

8 »ren Men Hen days 4 X 8 X 12 X 970 _ 

lof*''' ^« ' if •• * 22 X 8 X 87 "" 

12 huiirt 8 : 12 ig^d 

87 rods J|7 : 970 21 days <J hn. l|ll 



1 dars 
8 boors 
22 nien 
970 rods 



The number of days is the qnantity soaeht ; therefoie 4 
days constitutes the imperfect ratio, and is put in the third 
place. The more men the fewer tho days neoessary to per- 
form the work ; therefore :22 is put first, and 3 second. The 
smalK'r the mini Iter the working hours in the ^ay the larger 
the number of days; hence 8 is put first, and 12 second. The 
greater the number of rods tlie greater tlie number of dM 
required to build them ; consequently 17 is put first| and 970 
second. 

The process may often be shortened by dividing onQ term it 
the first and one in the second place, or oue in .the first and 
one in the third place by the same number. 

Example 1. 

If the carriage of 32 cwt. for 5 miles costs ^., how 
-much will the carnage of 160 cwt. 20 miles cost ? 

82 : 160 : : 8 160x20 x 8 _ ,-^ 
6 : 20 : : 32 x 5 * 

Dividing 32 and 1 60 by 32 we have 1 and 5 an qnotienti! 
dividing 5 and 20 by 5 we have 1 aud 4, and the proportlMl 
will he— 

1 : 5 : : 8 : 8 x 5 X 4 = 160. 
1 : 4 

We are to continue this kind of division as longaa poi«iU% 
that is, so long as any one number will measure a qiianiitviA 
the first, and another in the second place; or one in the inH 
and another in the third place. This will, in some inatanctf 
chancre the quantities into unity; which, of ^oonrae) msj I 
omiiied. This process is termed cauceUin^. 
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Example 2. 

If 28 loads of stone of 1^ cwt. each, build a wall 20 feet 
loDg and 7 feet liigli, how many loads of 19 cwt. will build one 
323 feet long and 9 feet high ? 

cwt. cwt. leadf. 
10 : 15 : : 28 15 x 828 x 9 X 28 _ .gg 

20 : 828 19 x 20 x 7 

7 : 9 

Dividing 7 and 28 by 7, we obtain 1 and 4. Substituting 
these, we have-— > 



19 

20 

1 



15 

823 

9 






Dividing 20 and 15 by 5, tbe quotients are 4 and 3. 



19 : 8 

4 : 823 
1 : 9 






1 

Dividing 4 and 4 by 4, the quotients are 1 and !• 

19 : 8 : : 1 
1 : 828 
1:9 

Dividing 19 and 323 by 19, the quotients are 1 and 17. 

1: 8::1: 9x17x9 = 4^9. 

1 : 17 
1 : 9 

* 

In this proceM, we merely divide the firi&t and second, or 
first and third terms, by the raroe number, which does not alter 
the proportion. Or we divide the numerator and denominaior 
of the fraction, found as the fourth term, by the same number, 
which does not alter the quotient. 

Exercises. 

1. If 240{. in 16 months gains 64/., how much will 60/. 
gam in 6 months? 

2. Witii how many pounds sterling could I gain 5/. per 
iDnnm if with 450/. I gain 30/. in 1 6 months ? 

3. A merchant agrees with a carrier to brin^ 15 cwt. of 
:gDod« 40 miles for 10 crowns; how much ought he to pay in 
I proportion, to have 6 cwt. carried 32 miles ? 
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4. If 20 cwt. are carried the distance of 50 miles for SLf 
how much will 40 cwt. cost, if carried 100 miles? 

5. If 2001b. of merchandise are carried 40 miles for Bi^ 
how many pounds might be carried 60 miles for 82i. 14t. 6d,t 

6. If 286 lbs. of goods are carried 20 miles for df., how 
many miles might 4 cwt. 3 qrs. be carried for 32/. 6$. 8d. ? 

7. If a wall of 28 feet high were built in 15 dajrs by 68 
men, how many men would build a wall 32 feet hjgh in 8 
days? 

8. If 1 lb. of thread make 3 yards of linen 1^ yard widi^ 
how many pounds of thread would be required to makes 
piece of linen 45 yards long and a yard wide ? 

9. If 3 lbs. of worsted make 10 yards of stuff 1^ ysid 
broady how many pounds would make a piece 100 yards 
long and 1^ yard broad ? 

10. If 80,000 cwt. of ammunition are to be remoTed firoB 
a fortress in 9 days, and it is found that in 6 days 18 horsei 
have carried away 4500 cwt., how many horses would br 
required to carry away the remainder in 3 days ? 

11. Three masters, who have each 8 apprentices, earn 86t 
in 5 weeks— each consisting of 6 working days; how moflh 
would 5 masters, having 10 apprentices each, earn in 8 we^ < 
working 5^ days per week, the wages being in both OMei 
the same ? ^ 

12. If 6 shoemakers, in 4 weeks, make 36 pair of mtAl 
and 24 pair of women's shoes, how many pair of each kiall 
would 1 8 shoemakers make in 5 weeks ? 

13. If 12 horses in 5 days draw 44 tons of stones, bov , 
many horses would draw 132 tons the same distance in 18^ 
days? 

14. If 27«. are the wages of 4 men for 7 days, what ill ; 
be the wages of 14 men for 10 days? 

15. If 120 bushels of corn last 14 horses 56 days, hovi 
many days will 90 bushels last 6 horses ? 

16. If a footman travels 130 miles in 3 days when Al 
days are 14 hours long, in how many days of 7 lunmi 
will he travel 390 miles ? 

17. If the price of 10 oz. of bread, when the flsjl 
is Is. 10 Id. per stone is one penny, what must be paid W 
3 lbs. 12 oz. when the flour is 2s. 6d. per stone ? 

18. Five compositors, in 16 days of 14 hours eadi, 
compose 20 sheets of 24 pages in each sheet, 50 lines u 



] 
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page, and 40. letters in a line; in how many days of seven 
noiire each may 10 compositors compose a volume, to he 
printed in the uame letter, containing 40 sheets, 16 pages in a 
theety 60 lines in a page, and 50 letters in a line ? 

• 

Questions fob the Pupil. 

What is the rale of proportion ; and is it ever called hy 
any other name ? 

What is the difference hetween simple and compound pro- 
portion? 

What is a ratio ? What are the antecedent and consequent ? 

What is an inverse ratio ? 

How is a fourth proportional to three quantities found ? 

How is a question in the simple rule of three to be stated, 
and solved ? 

Is it necessary to divide the rule of three fnto the direct, 
and inverse ? 

Qow is a qacstion in the rule of proportion solved, if the 
question in the third term consists of more than one denomi- 
' nation ? 

How is 6 qu^tion in ihe rule of compound proportion 
stated, &c. ? 

Can any of the terms of a question, in the rule of com- 
ponnd proportion, ever be lessened, or altogether hanished ? 



PBACTICE. 

Precdce is an abridged mode of performing operations in 
the role of Simple Proportion ; and is so named because it is 
nrach used hy persons in trade. 

A less number is said to be the aliquot part of a greater, 
when the less number is contained in the greater any number 
of times, without leaving any remainder : thus, 3 is the 
tfiqnot part of 9 or of 15; 4 of 16 or 20; and 2 of 6, 8, 
er 12. . 

The aliquant parts of a number are those which do not 
measure it — that is, which cannot be multiplied by any integer 
•0 as to produce, it — the aliquot parts are, as we have seen 
he%e| those which measure it. 
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TaBLX 01 


' Aliquot pabts.— 


MONBT. 


Of i> Poood. 


Of* PowkL 


Of • SUUiiig. 


: d. 


d. 


A 


10 = 4 


10 = A 


« = * 


« 8 = J 


8 = iW 


3 = 5 


6 = i 


?»» A 


4 = 4 


« = * 


8 4 = i 


6 = :^ 


'.':i 


2 6 = 4 


< = A 


? 2 =-^ 


» = * 


IMI 


J ! =-^ 


a =T*ir 


1 4 = X 
1 » =/t 


1J=T*» 


Jt =»* 


1 = «fe 


Of • Penny. 


1 = i 




4«= i 



These Tables must be learnt by tbe pupil. 
Tablb of thIs Aliquot Parts of Weights and MiAsuBn. 



▲YolRpurOMB WKIQRT. 

Of a Ton— 20 cwu 
10 cwt. == i 

0^8 cwt. 

qrt. lbs. 

2 IT 56 = i 

lor2S = i 

16 = I 

14 = I 

Of A 4 ewt. <r 66 ibs. 

28 IbB. = i 

H „ = i 

7 „ = i 

Of a 4 cwt nr 2$ Ibt. 

14 lbs. = i 

7 „ = J 

84 » = i 

0< a pound — 16 ozs. 
8oz. =s 4 
4 „ = I 



V 



nOT WEIOHT. 

Of a pound. 

6 0Z9. ^ \ 

I „ = h 

8 „ = I 

2 „ = 4 

Of an ounoe. 

10dwia.=; i 

6 « = i 
4 „ = i 

Of adwt. 
12gri. = 1 
8 



6 

4 
8 
2 



M 
M 



i 

i 



LAHD XEASVBI. 

Of an acre. 
2 roods s= } 

1 ,. = I 

82 poifii s: jt 

20 

16 

8 



n 



tt 



n 



OLOTR MXASVai. 

Of ayafd. 
2 qn. 1 nU ss ) 
X ^ =; i 

1 .. = A 



M 



Of an Bnfl^ith all 
2 qrt. 2 nl. = ) 
1 1 



n 



.. =5 

2 









Of a nemisb tU. 
Iqr. 2nl. ^ 
1 
8 

f „ « * 

Of a French eU. 
3 qrs. nl s= ^ 



n 



2 
1 
1 




2 

8 
2 
1 



if 


•^ 


! 


f» 


^^ 


4 


99 


S= 


4 




_^ 


i 


>» 


"•" 


» 


= 


■n 


M 


= 


A 



PRACTIOB. 



C9 



Wlien tbe priee is less tban a penny. 

RULB. 

Divide by the aliquot parts of a penny, as ibis will (rtve tbe 
answer in pence; divide then by 12 and by 20, to obtain the 
valoe in shillings and pounds. 



What M tlio priet of 4298 
eggs at yL mmIiI 

id. = 1)4268 
12)2134 
20) 17 7 10 
£8 17 10 



What is the price of 4268 
at }e^. each f 

i =: i )4268 

i s i )2138 
1067 

12 8201 



20)26 6 9 
£13 6 9 



(I) 6846 (^ Id. each 

<2) 968 @ ) „. 

(8) 1^72 @ I „ 

(4) 8742 @* ^ 

604 @ I ,r 

1870 ®k n 



ExBBCISE& 



(7) 

(8) 

(9) 
(10) 

(11) 

(12) 




each 



f9 

n 
*f 
n 
n 



Wben the price is les9 tban a shilling. 

RVLR. 

Take the aliquot parts of a shilling, and divide by 20. 



What is the valae of 4608 Ibi. of 
•oap, @ 8| per lb. 
U. z=.i 4608 

|dL =: 4 1152 
192 



20)1844 
£67 4 Ani. 



What is the yaliie of 4608 Ibf. of 
Buga' @ Q\d. per ib« 
^d, = 4 4608 

i^. = i 2304 
288 



20 ) 2592 
jel29 12 Arj. 







IICTIOR 11. 


(IS) «m c 


%l<L«uli. 


(2fi) »rs 


(It) sm ( 


Hi 




(SS) SlSfl 


(IS) STS6 ( 




^27) 4878 


(16) SSSS C 






38) 4021 


07} 42SS 1 


u 




20) 8<i2 


08) 6788 ( 


|21 




(SO) 7M8 


OS) 4388 ( 


|2i 




(51) 8T6fi 

(52) son 


(SO) 8G63 ( 


|2t 




(21) 7fi68 C 


Is 




S3) 40TS 


(2!) 8518 ( 


JSJ 




8*) S68T 


(S3) 2768 1 






38) 278* 


(24) 6623 1 


Mi 


- 


36) 3016 



When the price is ahillingB. 

RULB. 

Multiply bv the shillingfi, and diviile by SO ; or if the ahil- 
lings be the aliquot put of a poand, diride by the aliquot part. 



est <g) lOt. 
lOt. = 1)681 



788 @ C(. 

6 = i ) 783 



30)826 
£163 1 



When the price ie an eren number of shillings, the opera- 
tion may bo shortened by multiplying by Iialf the number of 
sMIIings, doubling the units place for ahiUings. 



What 11 ihc pries of 
488 yd.. @ Si. per ji 
Tarda. 
4S8 @ Si. 



What it the cott of 

067 jdL @ Hi. per jd. 178G ® lU 
T«rdi. Tiirdi. 

987 ® lU. Y!95 ® IBi. 



£1588 10 Am. 



(37) 8428 @ 

(38) 0460 @ 
(38) 7568 @ 

(40) 367S ® 

(41) 4108 @ 
(42) 2602 @ 



(43) S604 @ 8 

(41) 8766 @ 9 

(4G) S801 @ 10 

(48) 6768 @ 11 

(47) 2104 @ 12 

(48) 8018 @ 13 



(49) 7617 @ U 

(50) 2013 ® IS 

(51) 8637 @ 16 

(52) 1209 ® 17 
(Sn) 4123 ® 18 
(S4) 7841 ® 10 
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When tbe price is shillings and pence. 

Rule. 

If the price be the aliquot part of a pound, divide by the 
iqiiot part If it be not an aliquot part, multiply by the 
il lings, and take aUquot parts of a shilling for the pence and 



rthings. 




. 




964 lbs. of tea. @ 6j 


r. Sd. per lb. 


268 yds of cloth, @ 7s. Qid. per yd. 


e«.8<i. = 1)964 


ed=ii) 268 
7 

1876 
id. = is 134 




£321 


6 8 Ana. 














11 2 




20)202 1 2 






9. d. 


£101 1 2 Ani 




«. <2. 


cm) 


8468 @ 


8 6 


(64) 1201 (g 12 10 

(65) 2768 @ 13 7i 


(66) 


4976 @ 


4 7 


(67) 
(LS) 


5048 @ 


6 3| 


(66) 6475 @ 14 9| 


8162 @ 


5 8| 


(67) 4678 @ 15 7 


(69) 


7643 @ 


8 7 


(68) 9621 @ 16 9i 


(60) 


5736 @ 


9 4| 


(69) 4103 @ 17 8| 


61) 
(62) 


8987 @ 


9 81 


(70) 2464 @ 18 4^ 


6426 @ 


10 6i 


(71) 8102 @ 18 54 


(63) 


8650 @ 


11 94 


(72) 6765 @ 19 7i 



When the price is pounds, shillings, pence, and farthings 

Rule. 
Multiply by the pounds, and take aliquot paftsfor the reSv 

What is the value of 248 chests of tea, @ 91. 17<9. Sd. per 

chest? 

10 = I ) 248 or thus, 10 = 4) 248 



9 



5 
2 6 
2 



2282 
4 124 
i 62 


1 4 
1 4Anf. 


2232 
6 8 = 4 124 
1 = tV 82 13 4 
12 8 


£2451 


de2451 1 4 Am. 



n 



8B0TI0W It. 



£ t, d» 

(73) 7964 @ 7 9 6 

(74) 4679 @ 8 17 8 

(75) 8742 ® 4 16 5) 

(76) 2598 ® 9 12 8^ 

(77) 8764 @ 10 17 6i 
(7«) 2687 @ 12 14 7 

(79) 9648 @ 8 11 44 

(80) 2784 @ 11 10 2 



(81) 7204 @ 12 16 7 

(82) 4121 @ 18 14 8 
(88) 8145 @ 14 17 9} 

(84) 6876 @ 15 19 7 

(85) 9684 @ 16 18 6| 

(86) 7780 ® 17 18 4 

(87) 4627 @ 18 14 6 



When both the quantity and price are of several denomina* 
tions. 

Rule. 

Multiply the price by the highcRt term in the quantity, and 
take parts for the rest of the quantity. 

Examples. 



What istlie price of 3 cwt. 2qr8. 7 lbs. 
of sugar at 8/. 6«. Sd, per cwt ) 

£ t. d. 
2qn.=:i)3 6 8 

8 



10 

7Ib. s 4 1 18 4 

4 2 



£11 17 e» 



What it the Talve of 25 cwt 8 fra 
14 lbs. at 8^ 17«. 6d. per rwt.1 

£ t. d, 
2qn.=si)8 17 6 

5 X t^ftS 





19 


7 


6 
5 


X41b. 


96 17 

= i 1 18 

9 


6 
9 

H 




£99 


5 


iii 





cwt 


qn. 


Ibfl. £ «. 


<L 




cwt. 


qrs. 


Iba. £ $. 


(88) 


24 


2 


7 @ 2 16 


7 


(94) 


35 


1 


8 @ 6 10 


(89) 


14 


1 


8 @ 3 14 


6 


(95) 


;56 


2 


7 @ 4 12 


(90) 


7 


3 


6 ^ 4 15 


8 


(96) 


40 


3 


9 @ 9 16 


(91) 


16 


2 


18 @ 5 14 


9 


(97) 


42 


2 


16 @ 8 14 


(92) 


27 


1 


16 @ 6 13 


2 


(98) 


45 


1 


14 @ 9 15 


(93) 


32 


2 


14 @ 7 19 


8 


(99) 


48 


2 


4 @ 4 17 



6 

^ 

8 

When the quantity contains a fraction. 

Rule. 

Work for the whole number by the preceding rules, and to 
tb^ result ad^ *^he i or J- or -I, or vrhatever other fraction of 
the price majl^ ^ *n the given quantity. 



t 

V 



fiuenatL 



rs 



The sum to be added may be obtained by multiplying the 
price by the upper figure of the fraction^ and dividing by the 
under figure. 

EXAMPLSl 

What is the value of 246f cwt* of cheese at 31, I0«. 6d, per 
cwt.? 



lOfc = i 246 
8 

8-78 
6(1 = j, 123 

6^ 8' 
I M 1 8 2}' I 

£868 11 2i } 



Th« fihie of tfte fiwtfon nift/ be 
fonncl thus :«- 
£ t. <2. 
S 10 6 
2 



5)7 1 
£1 8 2 -. { 



aoo) 

goi) 

(102) 
(108> 
(104) 
a06) 



47861 
7641i 
8469^ 
42101 
8659f 
42861 



£ 8. d. 

8 10 6 
4 9 7 
8 6 
6 7f 
7 Hi 

9 12 64 



(106) 74261 

(107) 82784 

(108) 4625| 

(109) 2010J 

(110) 86074 



£ 9. d. 

6 15 8 

2 12 6 

14 7J 

6 16 9 

8 19 S4 



(111) 1243g ^ 8 17. 7 



Wages. — Having the wages per day, to find the amount per 
year. 

Rule. 

Take so many pounds, half-pounds and 5 pennies sterling, 
as there are pence per day. 

Example. 
What are die yearly wages at 5d, per dliy ? 

£ t, d. 
1 10 5 

5 the nnmber of pence per day. 

Ill 

£7 12 1 the waget per year. 



112) (3 8c?. per day. 
118) ® 7d. „ 
114) @ 9d. „ 



(115) 
(116) 

^17) 



lid, per day. 
28. Zd. „ 
84A ^ 



sffonoir It. 



BILLS OF PARCELS. 



No.1. 



Mr. Jobn Franki 



15 yardf of fine broad eloth @ 



24 
27 
16 
12 
82 



>» 
» 



tnperfine „ 
yard wide „ 
drugget 
•erge 
•haUoon 



if 

M 
tf 
M 
99' 



18 
18 
8 
6 
2 
1 



London, 7th Dec, 1801. 

Bought of BiOHABD Gbsu. 

d. 

6 peryard 

9 

4 
8 

10 
8 



n 
n 
n 

n 
n 



£ 



No. 2. 



ICr. Isaac Fneman 
















Bought 








8. 


d. 


9purt 


of wonted hose 


® 


4 


6 per pair 


« « 


•ilk „ 


ft 


15 


9 „ 


17 „ 


thread „ 


a 


5 


i » 


28 „ 


cotton ,, 


ft 


4 


10 „ 


H .. 


yarn „ 


ff 


2 


4 « 


18 „. 


women's silk 
gloves 


}. 


4 


3 . 


19 ,. 


flannel „ 


M 


1 


n » 



Greenwich, 8th August, 1861. 



No. 8. 



Mr. Philip Brown 



@ 



48 ells of dowlas 
84 „ diaper 
8?. „ Holland 
29 yuds of linen 
174 ff muslin 
18f „ cambric 
54 ,, printed calico „ 



ft 
ff 
ff 
ft 
ft 



8. 
1 

1 

6 
2 
7 
10 
1 



Woolwich, 9th Jan., 1862. 

Bought of B, Gbisbbook & Ckv 

d. 

6 per ell. 

*i » 

8 „ 
4 peryard. 

n » 

H „ 



u 






*»»«BBflliD. 



l«i«Bt 




:!^ 



k 



B : 





16 



ireigh- 
6ual? 
wgliing 

Mi 



i 



76 ncTioN n. 

the price of eacb is an even or odd nnmber of sbillingBy ind 

]ess than 20 ? 

What is the rule when the price is shillings and pence f 

When it is pounds, shillings, pence, and farthinss ? 

What is the rule when hoth the quantity and the price are 
of several denominations i' 

How do- we find the price when* the quantity oontaiDB a 
fraction ? 

TARE AND TRET. 

Gross Weight means the weight both of goods and package^ 
whether these packages are barrels, boxes, or sacks. 

Tare is an allowance made to the purchaser for the w&fjbi 
of tlie package. 

Suttle is the weight which remains after denoting the twa 

Tret is an allowance of if lbs. on every 104 lbs. of goods fbr 
waste or -^ part of the whole weight of the goods liaUs to 
waste after the tare has been deducted. 

Clbff is an allowance of 2 lbs. in every 3 cwt. after bodi 
tare and tret have been deducted. 

What remains after making all deductions is called the Net 
or Neat weiglit. 

Different allowances are made in different places and h 
different goods. 

When an allowance is made for the tare^ per pada^ 
barrel, box, or sack. 

Example. 

What is the net weight of 4 hogsheads of sugar, eaek 
weigliing 13 cwt. 3 qrs. 14 lbs., the tare being I qr. l^Ibfc 
per hhd. ? 

ewt qrs. Ibt. cwt qn. Ibt. 

18 8 14 X 4 =: 55 2 gnu 
I 10 X 4 = 1 1 12 tare 



Answer 54 16 net weight 

1. What is the net weight of 9 chests of tea, eaeh wa^j 
'ng 5 cwt. 2 qrs. 19 lbs.,- tare 18 lbs. per chest?. 



2 = f 21 
3 


2 26 - 5 
11 - 5 


24 


8 9 - 10 


Net weight 149 


8 



TABI AK9 VEBT. 77 

p iK. What IS the net weight of 6 chests of tea, each weighing 
n ewt. 3 qrs. 9 lbs., tare 18 lbs. per chest? 

When the tare is so much per cwt 

Example. 
Gross weight 173 cwt. 3 qrs. 17 lbs., tare 16 lbs. per ewt. : 
what is the net wei^iht 7 

RULB. 

Divide the gross weight, 
173 cwt 3 qrs. 17 lbs., by ibg. cwt. qr.. lbs. 

the aliquot part of a cwt. : 14 =s ^ 173 8 17 
dnis, 14 ib& is I of a cwt ; 
igain 2 lbs. is the 4 of 
14 lbs. : add the quotient 
dios obtained together, and 
nbcraet this from the gross 
TOght; tlie difference, 149 
ewt 8 lbs., is the net weight 

3. What is the weight of 7 hhds. of sugar, each 6 cwt. 
3 qrs. 14 lbs. gross, tore 12 lbs. per cwt. ? 

4. What is the. net weight of 8 hlids. of tobacco, each 
3 cwt 2 qrs. gross, tare 18 lbs. per cwt ? 

5. The gross weight of 50 casks of butter is 202 cwt. 
2 qrs. 12 lbs., tare 15 lbs. per cwt., what is the net weight? 

When allowance is to be made both for tare and tret. 

Example. 

What is the net weight of 4 cwt 2 qrs. 14 lbs. gross, tare 
14 lbs. per cwt., ti-et as allowed ? 

Rule. 

Find the tare by the preceding rule, 
and subtract it from the gross ; divide 
the remiunder, or suttle as it is called, 
by 26 ( 26 being the i of 1 04) for the 
tret; this when subtracted from the 
suttle, leaves the net weight required. 

6. What is the net weight of 9 hhds. of tobacco, each weigh- 
ing 5 cwt 2 qrs. 12 lbs., tire 96 lbs. per hlid., tret as usual ? 

7. What is the net weight of 6 chests of tea> each wei^lviu^ 
1 cwt 3 qn. 9 Jim,, tare 18 Iba, per cliest, tret aa iXYoNV^lX 



1 



cwt 
4 


qrs. 
2 
2 


lbs. 

14 gross 
8 tare 


w* 





6 subtle 
17 uet 


8 


8 


17 net 



7B SECTION II. 

8. The gross weight of 24 harrels of rice is 67 cwt. 
18 lbs. ; tare 1 qr. 12 lbs. per barrel, tret as usual; 
the net weight? 

When the tare, tret, and cloff are allowed. 

Example. 

What is the net weight of 4 cwt. 2 qrs. 14 lbs. grosi 
14 lbs. per cwt., tret as allowed, cloff as allowed ? 

Rule. 
Take the tare and the tret 
from the gross as before; divide 14 — i ) 4 ^" 14 im 
the remainder or suttle by 168 2 8 tai 

(1 68 being the half of 3 cwt. or 
836 lbs.); this being subtracted 
leaves the net weight. The cloff 
may also be obtained by multi- i^ 

plying the cwt. of the tret suttle 
by 2, and dividing by 3, reckon- 
ing tlie quotient as pounds, 
thus :"2 X :5 = 6 -f- 3 ---2 lbs. 

9. What is the net weight of 8 hhds. of sugar, each 
ing 6 cwt. 3 qrs. 14 lbs. ; tare 12 lbs. per cwt., tret a 
as usual ? 

10. What is the net weight of 8 hhds. of tobacc 
3 cwt. 2 qrs. gross; tare 18 lbs. per cwt., tret and 
allowed ? 

11. The gross weight of 50 casks of butter is 2< 
2 qrs. 12 lbs. ; tare 15 lbs. per cwt., tret and cloff as a 
what is the net weight ? 

12. What is the net weight of 24 hhds., weighing { 
cwt. 2 qrs. 18 lbs. ; tare 2 qrs. 18 lbs. per hhd., tret as 

Questions for the Pupil. 

What is the gross weight ? 

What is tare ? 

What is suttle ? 

What is tret ? 

What- is cloff? 

Wlwit'is the net weight ? 

A re tho allowances made always the same ? 



14 





6 
17 tie 


)8 


8 


17 w 
2 clo 


3 


8 


15 ne 



INTBBE3T. 79 



INTEREST. 

Interest is tbe price which is allowed for the use of money. 
It depends on the plenty or scarcity of the latter, and the risk 
which is run in lending it 

Interest is either Simple, or Compound. It is simple when 
the interest due is not added to the sum lent, so as to bear 
interest. 

It is compound when, after certain periods, it is made to 
W interest, being added to the sum, and considered as a 
part of it. 

The money lent is called the principal. The sum allowed 
for each hundred pounds ^^ per annum " (for a year) is called 
tbe "rate per cent" (per 100/.) The amount is the sum of 
the principal and the interest due. 

To find the interest of any sum for one or more years at 
any rate per cent. 
f ^ 

Bulb. 

Multiply the sum by the rate per cent, and divide the pro- 
^ dact by 100; the quotient is the. interest for one year. If 
lHore than one, multiply the interest for one year by the 
bomber of years. 

BXAHPLE. 

What 18 the interest of 5861. Ss. 6d. for 3 years at 4 per 
eent. per annum ? 

£ «. rf. 

536 8 6 

4 



21,45 14 
20 



9,14 
12 

1,68 
4 

2,72 



80 tw^iOH n. 



£ t. d. 

21 9 1| interest for one jiear 



£64 T 4| intorettforUirBejeiii. 
To find die interest of a given sum i&r years, moatlis, i 

Haying found the interest for the years as before direct 
take aliquot parts of the interest of one year for the men 
and days. 

EXAMPUC. 

What is the interest of 6*37/. 12«. 6dL fw 4 years 7 mon 
and 18 days at 4|^ per cent, per annum} 

£ ». tL 
i)687 12 6 

*» 

2550 10 
^18 la 3 



28.69 6 9^ 
20 



18^86 
12 

10^ 
4 

MO 

£ t. d. 

^knonthi = | 28 Id 10^ interest for one year. 

4 



114 15 9 interest for 4 years. 

1 month = 4 14 6 11— i „ 6 monthi. 

15 daya = { 2 7 9] | „ 1 month. 
S » = * 1 8 10) J „ 15 days. 

4 9i I „ 8 days. 



£132 19 If interest for the whole tim«. 

Note. — 12 months are reckoned as a year and 30 dayt 
a month; here 52 weeks are reck^ed as a year. 
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To find the interest for dajs at 5 per cent 

Bulb. 

Multiply the principal by the number of days, and divide the 
product by 7300. 

To find the interest for days at any other rate. Find the 
interest at 5 per cent, and take part of this for the remainder. 

Exercises. 

1. What is the interest of 267^. for 4 years at 5 per cent 
per annum ? 

2. What is the interest of 964/. 15«. for 6 years at 4 per 
eent. per annum ? 

8. What is the interest of 2d68Z. lO^. for 4} years at 4^ 
per cent, per annum ? 

4. What is the interest of 768/. 9«. 6d. for 9^ years at Si 
per cent, per annum ? 

5. What is the amount of 379/. I6s. for 9} years at 4| per 
cent, per annum ? 

6. What is the amount of 37^/. 14«. for 17 years at 4|- per 
; cent, per annum ? 

> 7. What is the interest of 859/. 13«. f8r 6 years, 8 weeks, 
I and 4 days at 2 J per cent per annum ? 

8 What is the interest of 7462/. 13«. for 9 years. and 6 
weeks at 3 J per cent, per annum ? 

9. Wliat is the amount of 4)864/. ills. Qd. for 10 years, 7 
: weeks, and 4 days at 4§ per cent, per annum ? 

10. Required the inierest^of 460/. 12«. 6d, for 2 years and 
\ 4 months at 5 per cent, per annum. 

11. What is the interest of 723/. IBs. 6^. for 3^ years at 
, ^ per cent per annum.? 

12. Required the amount of 246/. 158. for 3 years 6 weeks 
tod 4 days at 2^ per cent, per annum. 



1 



To find the interest of money left after one or more pay- 
ments. 

Rule. 

If the interest is paid by days, multiply the sum by the 

Homber of days which have elapsed before any payment was 

Hiade. Subtract the first payment, and multiply the remainder 

iy the number of days which passed between the first and 

iMond .payments. Subtract .the second pay men t, . and multi\)lY 
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this remainder by the number of days wbich passed between 
the second and third payments. Subtract the third payment, 
&c. Add all the products together, and find the interest of 
their sum for 1 day. 

If the interest is to be paid by the week, or month, sobsd- 
tute weeks or months for days in the above role. 

Example. 

A person borrows 117/. for 94 days at 8 per cent, promising 
the principal in parts at his convenience ; and interest corre- 
sponding to the money left unpaid, up to the different periods. 
In 6 days he pays 1 7/. ; in 7 days more, 20/. ; in 15 more. 
32/. ; and at the end of the 94 days all the money then doe 
^hat does the interest amount to ? 



'days. £ dayi. 



= £5770. 



117 X 6 = 702 X 1 
100 X 7 = 700 X 1 

80 X 16 = 1200 X 1 

48 X 66 = 8168 X 1 

The interest on 5770/. for one day at 5 per cent, is 15«. ^\d 



£ 8. d, 
5 ) 15 9f is the interest at 5 per cent 
8 2 „ 1 ^ 



8)0 18 111 ^ ^ „ 

6 4 



ft "ft 



And 1 5 3| is the interest at. 8 per cent for 
^"■"""""^ the given sums and timet.' 

NoTB. — ^If the entire sum were 6 days unpaid, the intere0 
'would be the same as that of 6 times as much for 1 day. Nest 
100/. due for 7 days, should produce as much as 700/. for on' 
day, &c. And all the sums due for the different period 
should produce as much as the sum of their equivalentB, b 
1 day. 

COMPOUND INTEREST. 

Compound Interest is interest not only for the use of dm 
sum borrowed, but also for the use- of the interest^ if it ll 
not paid at the end of a year. Thus : if I borrow IMI 
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at 5 per cent. I awe at the end of the year 105/. If I wiish 
to pay off the deht, I pay 105^. If I wish merely to pay the 
interest, I pay 5/., and still owe 100/. If, however, I do 
neither, it is clear that at the end of the second year I mui^t 
paymterest, not upon 100/. hut upon 105/. 

Example. 

What is the compound interest of 240/. lOs. for 3 years ac 
5 per cent, per annum ? 

£ 8. d. 
6 =r ^ ) 240 10 Ist yearns principal 
Add 12 6 Ist year's intereit 



^ ) 252 10 6 2Qd year's principal 

Add 12 12 6i 2nd yeat^ interest 

^ 265 3 0^ 3rd year's principal 

Add 13 5 1| 3rd year's interest 



278 8 2 amount in 3 years 
Subtract 240 10 principal 

£ 37 18 2 compound interest for 8 years* 



Rule. 

Find the interest upon the principal for 1 year at 5 per cent., 
viz. 12/. Os. 6d,, and add it to the principal. At the beginning 
of the second year the principal is 252/. lOs. 6d. ; find the in- 
terest upon this for 1 year, at 5 per cent., add it ; and so on for 
ujnnmher of years. 278/. 8«. 2d, is what 240/. 10«. amounts 
to m 3 year^. The compound interest is found by taking the 
original principal, 24*0/. lOs. from the amount in 3 years, 
i7^ 8«. 2d. ; the remainder, 37/. 1 Sa. 2</., is the compound 
interest on 240/. lOs. for 3 years. 

1. Required the interest on 204/. for 3 years at 5 per cent, 
compound interest. 

2. Required the amount of 640/. for 4 years at 3 per cent, 
eompound interest. 

3. What is the compound interest on 678/. 16*. for 6 years 
It 3| per cent, per annum ? 

4. What 18 the compound interest on 7S61. 10«. for 6 years 
tt 4^ per cent, per annum ? 



M iwmoM n. 

QuiSnONS FOB TBI PuPIL. 

Whitiftiaierett? 

What is fcbe differenee between ample and oompcNBid 
interest? 

What are the principal, rate, and amount ? 

How is the simple interest for one or more years found t 

How is the interest found when the time consists of yean, 
months, and days ? 

How is the simple interest for days at 5 per cent, found ? 

How is the simple interest for days at any other rate found! 

How is the interest of money left after one or more pay- 
ments found ? 

How are the amount, and compound interest found wiifli 
the principal, rate, and time are given ? 



DISCOUNT. 

Discount is- an allowance for payment of money before it is 
due. It is the difference between a sum and its present value. 

EXAMPLB. 

What is the discount on 250/. due six months hence at 5 per 
cent? 



£ $, £ M. £ 
iBlOO + 2 10 = 102 lb : 250 :: 

20 50 


X ff. 
2 10 
20 


2050 ) 12500 
£6 1 Hi 


60 



RULB. 

As 100/. with interest for the given rate and time added to 
it is to the sum or debt, so is the interest of 100/. for the 
given rate and time to the discount. 

1 . What is the present value of 640/. due 2 years hence, 
at 5 per cent. ? 

2. What is the discount on 370/. due 100 days hence^ at 
4^ per cenU ? 
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3. What is the discoimt on 246/. ]6«., from March 26 to 
Jvaie23, both days included, at 3i per cent. ? 

Questions fob the Pupil. 

What is discount ? 

What is the present worth of any sum ? 

How is disconnt calculated ? 

COMMISSION, BROKERAGE, &e. 

Commission is an allowance p^iven to an agent or factor, for 
Injing or selling goods, negodatiug bills, &c. 

Brokerage is an allowance to a broker for procuring sales, 
transfers of property, &c. 

Insurance is an allowance, called premium, given to persons 
who engage to make good the loss of ships, merchandise, 
honsefl, &c., that may be lost or damaged by storms, fires, &c. 

To compute commission, &c. 

Rule. 

As 100/. is to the rate of commission, so is the given sum to 
the corresponding )k)mmission. 

Example. 

What will be the commission on goods worth 437/. 5«. 2d. 
it 4 per cent ? 

£ 8. d, 

£100 : £4 : : £437 6i. 2d : 4 x ^^^^^^-^ = 17 W 9| 

To find what insurance must be paid so that, if the goods are 
lost, both their value and the insurance paid may be recovered. 

Rule. 

As 100/. minus •the rate per cent, is to 100/. «o is the value 
of the goods insured to the required insurance. 

Example. 
Wlbat sum must I insure, that if goods worth 400/. are lost, 
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I may receive both their value and the insaranee paid, the 
latter being at the rate of 5 per -cent. ? 

£ $, d. 

£100 X £400 
£95 : £100 : : £400 : nc =^21 1 jO| 

1. What is the commission on I24i8l, 19«. at ^ per cent.? 

2. What is the brokerage on 3964/. 14«. at 1^ per cent? 

3. What is the brokerage on 467^. at | per cent. ? 

4. I emplbyed an agent to sell a quantity bf goods ; haTUg 
agreed to give him f per cent, upon the sales, the coods 
having been sold for 7648/. ; how much am I to pay him f •■ 

5. What premium must be paid for insuring a house for 
7648/. at 2^ percent.? 

6. What is the insurance on 6968/. for two years 4it 4^ per 
cent.? 

7. What is the expense of insuring a ship and eaigo al 
3/. 15s. per cent., the ship being worth 2450Z. and the cugo 
worth 4768/.? 

8. At 4^ per' cent, how much must be insured on goodi 
worth 768/., so that in case of loss the owner may receive tiM 
value of the goods and the premium ? 

Questions fob the Pupil. 

What is commission ? 
What . is insurance ? 
What is brokerage ? 

How are commission, insurance, &c., calculated ? 
How is insurance calculated, so that both the insurance ao^ 
value of the goods may be received if the latter are lost? 

Promiscuous Exercises. 

1. A draper sells 10 dozen umbrellas, all at one price, foi 
20 guineas : how much does he receive for 70 of them ? 

2. When sound travels 1 mile 5 furlongs 140 yards in ^ 
seconds, wliat is its velocity per minute ? 

3. If a house rated at 15/. rent pay ISs, lid., at what ten 
is a house rated which pays 1/. 4s. 2d.? 

if. If an allowance of 2 fi>s. 10 oz. to each man per da 
will make a certain quantity of provisions serve a ship's eie^ 
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or 35 days, how long would the same provisions last at an 
Howance of 1 lb. 4 oz. ? 

5. I bought 112 gals. 2 qts. 1 pt. for 102/.; for what must I 
lell 99 gals. 1 qt. 1 pt. of it, so as not to be a loser ? 

6. A bankrupt owes his creditors 29602., and can pay them 
12«. 6^. per £ ; how much would a person receive to whom he 
owes 641/. 18«. W.? 

7. If 10/. 12«. 11^. be the wages of 14 menand 3 boys; 
how many persons will 11/. 10«. 5d. pay, admitting that a man 
earns 5 times as much as a boy ? 

8. The hair-spring of a watch weighs about the tenth of a 
grain, and is sold, it is said, for about ten shillings ; what 
would be the price of a pound of erude iron, costing one 

I luJlipenny, made into steel, and then into hair-springs — sup- 
posing that after deducting waste there are obtained from the 
non 7000 grains of steel ? 

9. A wall is to he built of the height of 27 feet, and 9 feet 
Ugh of it are built by 12 men in 6 days ; how many men 
nnst be employed to finish the remainder in 4 days ? 

10. When tiie mercury in the barometer stands at a height 
of 30 inches, the pressure of the air on every square inch of 
tor^e is 15 lbs.; what will be the pressure on the human 
body, supposing its whole surface to be 14 square feet, and that 
the barometer stands at 31 inches ? 

11. What is the cost of 273^ articles at 28. 6d. each ? 

12. Find the value of 530f lbs. of spice at 14«. per lb. 

13. What is the value of 762f cwt. atl/. .12«! ed. per cwt.? 

14. 147 oz. 14 dwts. 14 grs. at 7s. Gd. per ounce? 

15. What is the net weight of 19 chests, each weighing 
2 cwt. 13 fi>s.; tare 14 lbs. per chest, tret as allowed? 

16. What is the value of the net weight of 3 hhds. of 
tobacco, each weighing 4 cwt. 2 qrs. 12 lbs. gross at 7/. 1 Os, 6d. 
per cwt., allowing 7 fes. per cwt. for tare, tret as usual, and 
doff 2 lbs. per hhd. ? 

17. Bought 5 packs of wool, weighing : No. 1, 4 cwt. 
2 qrs. 15 lbs. ; No. 2, 4 cwt. 2 qrs. ; No. 3, 3 cwt. 3 qrs. 
21 ft)s.; No. 4, 3 cwt. 3 qrs. 14 lbs.; No. 5, 4 cwt. 14 tbs.; 
tare 28 fibs, per pack, tret 8 fi!>s. for every 20 stone ; and at 
lit. 6d. per stone ; what is the price of the whole ? 

18. What is the interest of 344/. 1 7t. 6d, for one year at 
B per cent.? 
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19. What is the interest of 968/. 5f. for one jear it 
5L 14is. 6d. per cent.? 

20. What is the interest of 1090/. for 1 year and 5 moiid» 
at 6 per cent.? 

21. What is the interest of 279/. 11«. for 7i monthi it 
4 per cent. ? 

22. A merchant borrows 250/. at 8 per cent, for 2 jwHi 
with condition to pay before that time as mach of theprindpil 
as lie pleases. At the expiration of 9 months he pays 8w. 
and 6 months after 70/ , leaving the remainder for the entiiti 
term of 2 years ; ho w -much interest and principal has be tt 
pay at the end of that time? 

23. I borrow 300/. at 6 per cent, for 18 months, with eoaA' 
tion to pay as much of the principal before the time ai I 
please. In 3 months I pay 60/., 4 months after 100/., and 5 
months after that 7*5/. How much principal and interest hait 
I to pay at the end of 18 months ? 

24. What is the amount and compound dnterest of 14tt 
for 8 years at 3 per cent, half-yearly ? 

25. What ready money now will pay a debt of 200/. to be 
due 127 days hence, discounting at 6 per cent? 

26. Bought goods to the value of 35/. IBs. 8J. to be pudis 
294 days: what ready money are they now worth, 6 peroflit 
per annum discount being allowed ? 

27. How much is the commission on goods worth Bl^ 
14f8. 7d. at 5s. per cent.? 

28. How much is to be insured at 5 per cent, on goodi 
worth 900/., so that, in case of loss, not only the value of tbl 
goodS| but the premium of insurance also may be repaid ? 
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VULGAR FRACTIONS. 

A FRACTION is a part, or a number of parts, of a unit:* 

^/., one-fourth of one pound ; f mile, three-fifths of one wk* 

The lower number or term represents the number of eqflil 

parts the unit is divided into, and is called the denomiDatM; 
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The upper nnmber or term shows how many of thoRe parts 

taken to form the fraction, and is called the numerator. 
Thus, if an orange be cut into six equal parts, and one of 
them be taken, \ of the orange will be taken : the denomi- 
nator of the fraction being 6, and the numerator 1 . If two of 
the parts be taken, f , that is ^ of the orange will be taken. 
If 3 of the parts be taken, | or ^ of the orange will be taken. 
If 4 of the parts be taken, ^ or § of the orange will be taken. 
If 5 of the parts be taken, ^ of the orange will be taken. If 
6 of the parts be taken, §, that is, the whole of the orange, will 
betaken. 

In considering this case it is evident, that if the denominator 
funains constant, the fraction will be larger or smaller accord- 
ing as the numerator is larger or smaller ; that if the numerator 
ii eonstant, the fraction is larger when the denominator is 
Mailer ; that when the denominator and numerator are equal, 
the fraction is = 1 ; and tliat the value of a fraction is not 
dnnged bj multiplying or dividing both its terms by the same 
nmber. 

A proper fraction is one which has its numerator less than 
its denominator, as ^, f , 4, -fy, J^. 

An improper fraction is one which has its numerator greater 
ftaa its denominator, as |-, ^, §, y . 

A compound fraction is a fraction of a fraction, and is 
tzpressed by two or more fi actions, as f of f , or ^ of |^ of 4. 
It may be considered as the product of two or more single 
fiictions. 

A mixed nnmber is a whole number with a fraction annexed, 
•i2i,4f, 16J. 

A complex fraction has a fractional numerator or denomi- 
nator ; but this denotes Division of Fractions. Thus f , two- 



8 

tbmls divided by five-sixths. If eight divided by one and two- 
thirds. 

Both proper and improper fractions are called simple. A 
fraction may be considered like a ratio, the numerator being 
the dividend, and the denominator the divisor : thus ^ of an 
onnge is the same thing as 2 oranges. 

Any whole number may be made a fraction of by writing a 
1 under it for a denominator ; for example, 6 ma\ be Tcv^sA^i «b 
faetioB of hjr writing it thus f, or 10 thus ^. IVie N^xxie^ oil 
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a fraction is not altered by multiplying or dividing botht 
numerator and denominator, provided both be multiplied 
divided by the same number. 

A common measure (or divisor) is a number that t 
exactly divide both the terms. When it is the greatest numi 
by which they are both -divisible, it is ealled the greatest coi 
mon measure. 

To find the greatest common measure of two numbers. 

Rule. 

Divide the larger by the smaller : then the divisor by 1 
remainder: next the preceding divisor by the new remaindi 
continue this process until nothing jemains, and the last divi 
will be the greatest common measure. If this be unity, I 
given numbers are prime to each other. 

Examples. 

1. Find the greatest common measure of 45 and 240. 

45 ) 240 ( 5 
225 

15)45(8 
45 

Answer — 15 is the G. C. M. 

This rule depends upon the fact, that, if tt number measu 
two others, it will also measure their sum, difference, and n 
tiple of each. 

2. Find the greatest common measure of .176 And 48. 

48 ) 176 ( 3 
144 



82)48(1 
.32 

16 ) 32 (2 
82 

Answer — 16 is the G. C. M. 

If there be more than two numbers, find the greatest cc 
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mon measure of two of them as above, and then that of that 
eommon measure, and the third number, and so on. 

3. Find tjie greatest common measure of 176, 48, and 42. 

As above, the G. C. M. of 176 and 48 is 16. 

IS ) 42 ( 2 
32 

10 ) 16 ( 1 
10 

6)10(1 
6 

"4)6(1 
2)4(2 

Answer— 2 is the G. C. M. of 176, 48, and 42. 

Exercises. 

Find Uie greatest eommon measure of the following num- 
bere— 

(1) 126 and 144. (2) 844 and 8556. (8) 14186 and 18667. 
(4) 48865 and 44688. (5) 11050 and 35581. (6) 1624 and 140. 

Note. — The following facts may be noticed. 

An even number is divisible by 2. 

A number is divisible by 4 when the tens and units are so ; 
md by 8 when the hundreds, tens, and units are divisible by 8. 

A number is a multiple of 3 or 9 when the sum of its 
digits is a multiple of 3 or of 9. 

A 5 or in the unit's place, admits of division by 5 ; one 
cipher admits of division by 10, two by 100, &c. 

Any number which leaves nothing when the threes are cast 
OQt of the sum of its digits, is divisible by 3 at least ; or which 
leaves nothing when the nines are cast out of the sum of its 
digits, is divisible by 9 at least. 

If we divide two quantities by a number which we find by 
inspection will measure them, then divide the quotients by 
tnother number found in the same way, and proceed tlius 
nti] we ^Tceive that the resulting quotients are pVme \a ^ 
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other, the product of all the divisors will be the greatest eon 
men measure of the quantities. 

To find the least common multiple of tivo qaaotitieB. 

Rule. 

Divide their product hy their greatest common messon 
or, divide one of tliem hy their greatest common measnre, sod 
multiply the quotient hy the other — the result of either m^od 
will he the required least common multiple. 

Example. 

Find the least common multiple of 72 and 84 — 12 is their 
greatest common measure. 

^ = e, and 6 X 84 =504 L.aM. 
12 

Note. 

It is evident that if we multiply the given nnmbere t»* 
gether, their product will he a multiple of each hy the otlier. 
It will be easy to find the smallest part of this product, whkk 
will still he their common multiple. Thus, to learn i^ f* 
example, its nineteenth part is such. 

From what we have already seen, each of the facton of' 

any product divided hy any number and multiplied by tJH 

product of the other factors, is equal to the product oF all the 

factors divided by the same number. Hence 72 and 84 bei^ 

72 X 84 
the given numbers, — r^ — (the nineteenth part of Aeir 

A .N 72 ^^ ^^ 84 ^ T 72 , 84 . - 

product) = ~ X 84, or 72 x —» Now if — and — it 

equivalent to integers, tt X 84 will be a multiple of 84, all 

— X 72, will be a multiple of 72 ; and — -- — , TS ^ ^ 
19 19 19 

84 
and T2 X r- will each he the common multiple of 72 and 84« 

1 9 

-72 I 
But unless 19 is a common measure of 72 and 84, fx Md. 

cannot be both equivalent to integers. 



I 
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Therefore ibe qnnntity by which we divide the product of 
be giveu numbers, or one of them, before we multiply it by 
he other to obtain a new and less multiple of them, must be 
he common measure of both. And the multiple we obtain 
irill, evidently, be the least, when the divisor we select is the 
gireatest quantity we can use for the purpose, — that is, the 
greatest common measure of the given numbers. 

It foNows that the least common multiple of two numbers, 
|fnme to each other, is their product. 

Exercises. 
Find the least common< multiple o£ 

(1) 78 and 93. (2) 19 and 72. (3) 464320 and 18945. 

^) 688296 and 83888. (5) 18996 and 29982. 
(6) 260424 and 54423. 

To find the least 'common multiple of three or more num- 
kre. 

Bulb. 

Knd the feast common multiple of two of them, then of 
Am oommon multiple, and a third ; next of this last common 
; Mhiple and a fourth, &c. The last common multiple found 
viO be the least oommon multiple sought. 

Example. 

Rnd the least common multiple of 9, 3, and 27. 

3 is the greatest oommon measure of 9 and 3, therefore 

r X 8, or 9 is the least common multiple of 9 and 3. 



8 is the greatest common measure of 9 and 27, therefore 
"J X 9, or 27, is the required least common multiple. 

By this rule it is plain that 27 is the least common multiple 
of 9 and 27. But since 9 is a multiple of 3, 27, which is a 
ttoldple of 9, must also be a multi))le of 3 ; 27) therefore, is a 
feoldple of each of the given numbers, or their common mul- 
tiple. It is likewise their least common mn\up\e, Vicc^wi^^ 
acne tha^ is smaller can he common also to both d «xi<i ^1 ^ 
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since they were fotind to have 27 as their least MmmOB 
multiple. 

Exercises. 
Find the least common multiple of 

(7) 18, 17, and 48. (8) 19, 78, 84, and 61. (9) 61, 17m% 
29472, and 5862. (10) 537842, 16819, 4867, and 247t. 

Questions fob the Pupil. 

How is the greatest common measure of two qoantitiei 
found ? 

How is the greatest common measure of three or mon 
quantities found ? 

How do we find the least common multiple of two numbers 
that are composite ? 

How is the least common multiple of two, of three, or mon 
numbers found ? 

To change an improper fraction into a whole or mixfrf 
number. 

RuLB^ 

Divide the numerator by the denominator, and if ihere be 
any remainder, write the denominator under it in the form of » 
fraction. 

Example. 5 ) 1867 

Reduce the improper fraction ^^^ to a 278 { 

whole or mixed number. ^" 

(1) Eeduce 1^ 

^ ' 3 

(2) Beduce . ^ to its equivalent whole or mixed nmniet 
14 

(3) Reduce ?I?5 
43 , 

64237 \ 

(4) Find the value of —ggg- j 

8863 ) ^ whole or mixed nnmbtti. 

(5) Find the value of — - \ 

Reduce the following fractions to whole or mixed namboit 



VULOAR FRACTIONS. 



95 



(6\ ?5?1 
^' 48 

,j, 742688 

' 7687 

(12) 7862Q1 
708e 



(7) 7982 
680 

(inv »g8T60 
^ ' 2760 

^ 8684 



(8) 

(11) 
(14) 



8648 
2104 

492001 
487600 
876246 
4968 



To rednee a mixed number to an improper fraction. 

Rule. 

Multiply the whole number by the denominator of the frac- 
on; add the numerator, and under the product place the 
^nominator. 



Example. 



*6| 
5 



Beduce the following number 46f to an im- 
"oper fraction. 230 + 8 = m 

Exercises. 

Keduce the following mixed numbers to their equivalent 
iproper fractions. 



(15) 7I 
as) 27i 



(16) 8? 
^ ' 8 

(20) 6471. 
^ 15 



a7) 17i 

(21) 860I2 
17 



as) 9'- 

9 

(22) 976?1 
^ 80 



86 



28 



12 
27 
111 



24 



81 



(28) 842tl (24) 684tf (25) 976^ (26) 843~\ 



(27) 687 _ (28) 769 ^ 
^ ^ 111 234 



(29) 807^?1 
^ ' 621 



To reduce a compound fraction to- a simple fraction. 

Rule. 

Multiply together all the numerators for a numerator, and 
the denominators for a dienominator. 



Example. 



2x6x5 60 



teduce the compound fraction f of | 

S to a simple fraction. 8x7x1 21 Ans. 



90 



8BCTI0H ni. 



Reduce the following compoand fractions to 
simple ones. 



(30) I 

(31) J 
5 



of 



of 



7 7 

8 . 8 

n '^ ll 

17 . 11 



(32) r^ of -. of - 



18 



(38) - of -- of 



9 



(84) 



11 
8 



29 

n 

12 



— of — of f 
17 19 






(35) ;r^ of - of sv rf ?T 
^ ^ 28 9 25 19 

^ ' 21 S6 78 

8 29 

(88) J of^yOfgrfM 

(89) ^jrfHrf|rf«> 



To reduce a fraction to its lowest terms.. 

Rule. 

Divide the numerator and denominator Ky any namfcer 
will measure them; that is, that will divide them without 
remainder. Do the same with the quotients as long as 
number can he found to divide them* 

Reduce -|^J^ to its lowest terms. 

Divide the fractious and the quotients by the figores 
ahove them. 



(2)^ 
144 

240 



(2) 
72 

120 



(3) 
36 

60 



(2) 
12 

20 



(2) 
6^ 

10 



S 
5 



- the 
6 

Or if a numher be wished for that may bring the firactioi 
its lowest terms at once, divide the greater term by the 
and the divisor by the remainder; and so on, dividing 
divisor by the last remainder till nothing remains. Toe 
divisor is the number by which, if the numerator and den( 
nator of the fraction be divided, the lowest term will be 
tainod. 



Reduce J J* to its lowest terms. 

The denominator of the fraction being 
greater, it is divided by the numerator. 
The former divisor, 144, is now to be 
divided by the remainder, 96 ; the re- 
mainder, 48 is now to be divided by the 
former divisor, 96. The last divisor, 48, 



144)240(1 
144 



96)144(1 
96 

48)911 
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imber hy which, if the namerator and denominator be di- 
ided, the lowest tenn will be obtained ; thus 48 -|-J J = |-, as 
I the former example. 
Reduce the following nambers to the lowest terms. 






(«) — 

^ ' 1728 
825 



(48) -^ 
^ ' 9900 



To reduce fractions to* a common denominator, 

RULB. 

Mnldply eadi namerator hy all the denominators, except its 
wn, for a new numerator ; and multiply all the denominators 
together for a new denominator. 

Reduce f , ^, and -jt to a common denominator. 

Here the first numerator, 2, is & x 5 x 7 = 70 
nniltiplied by 5-and 7, the demomi- ^ ?^ 3 ?^ J = Sq 
Datore of the other fractions. Mark __ 

that it is not multiplied by its own ax 6 X 7 = 106 com. denom. 
deoominatoiv 9, The same is-done^ 
to the other numerators. 

The answer then is ^^, -^^g, ^. 

Reduce the following fractions to others having a common 
JlfflMmiinator. 



numerators. 



5 7 6 

(63) ^, ^, «id ^ 

9 7 12 
(M) iY' 18' ""^19 

/«« 18 11 -J 18 
W 16' S8-'^27 



(W) g. 
(67) g, 

n 



19 15 . 13 

rr:* TT. and — — 

26' 42 17 

18 41 ^7 

39' 69' *" 78 



,„, .- 89 410 ^7 
(^^) 8l' 261' 701' ^''^Sl 

®^^ ^^^ ^^2 83^ 

*^^^ 401' am' ^^* "v'i: 
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To redace fractions from one deDomination to anoiher. 

Rule. 

If from a lower term to a higher, multiply the denominator 
as in reduction of whole numhers. If from a higher term to 
a lower, multiply the numerator as in reduction of whole 
numbers. 

Reduce |^ of a farthing to the fraction of a pound. 

Here the denominator is multiplied, 2 ^2 

as it is brought to a higher term. 8 x 4 x 12 x 20 " 2880 " 'I 

Reduce ^ of a pound to the fraction of a penny. 

Here the numerator is multiplied, as it 8 x 20 x 12 _|^ 
is to be brought to a lower name. 5 " 6 .. 

1 . Reduce ^ of a farthing to the fraction of a pound. 

2. „ \ of & pound to the fraction of a penny. 

3. „ 7 of a shilling to the fraction of a guinea. 

4. „ 4 ^^ ^ shilling to the fraction of a farthing. 

5. „ i of a farthing to the fraction of a crown. 
^* » Tiy ®^ * ^^y ^ *^® fraction of a week. 

7. 99 4 ®^ *^ week to the fraction of an hour. 

8. ,9 -| of a nail to the fraction of a yard. 

9. „ ^ of a cwt. to the fraction of a dram. 
10. „ 4- of a yard to the fraction of a mile. 

To express any given quantity as a fraction of another quan' 
tity, considered as an integer. 

Rule. 

Reduce both quantities to one denomination ; then make the 
reduced integer the denominator, and the other quantity the 
numerator. 

What part of 1/. is 13«. 4d. ? 1 18 4 

Here both quantities, the 1/. and the 20 12 

13a. 4c?., are reduced to pence; the pence 

in the integer, 240, is made the denominator, 20 160 
and the pence in the other quantity is made ^2 — 
the numerator; the fraction, ^|^ of a pound, IT7 
is, when brought to its lowest terms, equal to ti^g^ »«|| = | Anir. 
§ of a pound. 

11. Reduce 14«. 6ct. to the fraction of a pound. 

12. „ 17a. 4<f. to the fraction of a pound. 
i«?. „ 5s, S^d. to the fraction of a pound. 
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14. Reduce 17«. 9d, to the fraction of a penny. 

15. „ 68. 7|^. to the fractioa of a farthing. 

16. „ 7 hours 21 minutes to the fraction of a day. 

17. „ 7 tbs. 3 drams to the fraction of a cwt. 

18. „ 8 cwt. 2 qrs. 14 lbs. to the fraction of an ounce. 

19. „ 3 lbs. 9 ozs. to the fraction of a dwt. 

20. „ 16 hours 13 minutes to the fraction of a day. 

10 find the value of a fraction. . 

Rule. 

Bedace the numerator to the next inferior term and divide 
by the denominator ; reduce the remainder, if any, to the next 
lovrer term, and divide again ; and so on to the lowest term. 

What is the value of § of a pound sterling ? ^ 

Here the numerator, 7, is multiplied by 20, to 

bring it to the next inferior term, 140a. ; the 140«. 8 ) 140 
are to he divided by 8, which gives 17, and 4 — 
lemainder; the 4 is multiplied by 12, to bring it ^* *„ 

to the next inferior term, 48 pence ; it is then 

^vided hy 8, which gives 6 without any remainder. 8 ) 48 

The answer then is 17s. 6d. which is the J of a 

]K>Qnd. 

21. What is the value of 4 of a pound? 

22. What is the value of | of a shilling ? 

23. What is the value of f of a crovni ? 

24. What is the value of ^ of a day ? 

25. What is the value of ^| of a guinea ? 

26. WTiat is the value of | of a yard long measure ? 

27. What is the value of 4 J of a ft), troy ? 

28. What is the value of 4f of a lb. avoirdupoise ? 

29. What is the value of |^ of a cwt.? 

30. What is the value of |^ of a mile ? 



ADDITION. 

Rule. 

Redace compound fractions to simple fractions, and mixed 
lumbers to improper fractions. Having done this, bring them 

p 2 



6 



100 ncTioN ni. 

to ft common denominator. Add all the nnmerfttora togedier, 

and place, under the result, the common denominator. If the 

answer be an improper fraction bring it to a mixed number. 

Add together the following fractions f, j-, and 4^. 

Here the mixed number 4^ is 2x5x2= 20 1 

first brought to the improper frac- 2 ^ g x 6 ^ 185 1 """•*■**' 

tion f , and then all the fractions are ~ ^ 

brought to aconunon denominator. 8x5x2= 80 eom. denfln- 

mx.^ 20 , 18 ^ 185 178 23 . ^ 

80- 80 ^ 80 80 80 "»i«*™*» 

Add together the following fractions and mixed nmnben. 
2 8 4 8 9 12 

iKi 8 X " J. i J. " /m 21 . " . n . 88 

^'*' 18 ■'' 28 ■*" 17 "*■ 8»" ^ ' i2 "^ fi* "•" 89 "•■ 28" 

21 11 2 2 

<1«> 28 + 16 '^^+9 »^4 



SUBTRACTION. 

Rule. 

Reduce the fractions to common denominators, as in Addp 
ion. Find the diHFerence of the numerators, under whwh 
.viite the common denominator. 



VULOAB FRACTIONS. 101 

From If take }. 

Here the fractions are first brought ^^^,^ = ^^1 numerator, 
to a common denominator ; then the * ^^^ — ^ ) 
60 taken from 84, and the common 15 x 7 = 105 com. denom. 
denominator written mider the dif- 
ference. 

nn.^^ 8* «0 24 ^ 

Tbtrenm — ^- -* ^ — ^ — ibi& am wax. 

What is the difference between the following fractions ? 

-.4 8 -Q^ 6 8 - 7 4 

W y - J. (2) JJ— 5. (8) 15 - 18- 

9 6 9 21 i 

<*) ^ - i9- <'^ ** - re- <«) T - ^• 

(7) 2i - «f. (8) 6MA. W n ~ i "^ *• 

ao) si - fi '^ I' ^^^ ^^ - ^**' 

(12) 7«i - I of 19. 
3 



MULTIPLICATION. 

Rule. 

Beduce the mixed numbers to improper fractions, and com- 
pound fractions to simple ones ; after this has been done, multi- 
ply all the numerators together for the numerator of the 
Pmduct, and all the denominators together for its denominator. 

Multiply 6| by | of J. 

Here the mixed number 6f is 6? = ? and J of J = J* 
eoDFcrted into the improper frac- *^«" ? X U = %• = 3?J Ansr. 
tion V and the compound fraction | of J into the simple 
ketion •^. The numerators and denominators being mul- 
bh'ed, produce the improper fraction %^y which being re- 
aced to a mixed number gives 3f J the answer. 
Hultiply together the following fractions :— 



102 
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/^v 8 5 

a) jXg. 

W 18 ^ 27- 



7 8 
(2) J X jj. 

(6) 8i X ^. 



(7) 6J X nj. (8) 8f X 4». 



(10) 16 X "^ «f fg. 



(6) r X A. 

(9) ^ X I of J 

ir 



(11) 17f X jj of 7j. 



7 18 
a2) 24^ X jg of 9*. 



DIVISION. 

Rule. 

Prepare tbe fractions as in Multiplication, then invert 
divisor and proceed as in Multiplication. 

Divide = by -. = -f- 7 inverted thus : ■. " — - 

767 6 7x8 = 21. 



(1) 


Divide 


14 , 11 
15^12 


(7) 


Divide 5f by - 


(2) 


ft 


21 8 
80 " 10 
15 4 


(8) 


tt 


m 


(8) 


it 


16 " 6 


(9) 


tt 


8* » t\ 


(*) 


ft 


83 8 
85 " 8 


m 


9t 


»* „Jrf 


(B) 


♦> 


12 18 
87 " 48 


(11) 


tt 


li«A«*«'' 


(«) 


m 


16 4 
861 " 27 


(12) 


tt 


2 ,8 1 ,i 



PROPORTION OF FRACTIONS. 

RULB. 

Proceed as in simple proportion, that is— 
Let the third term be like the answer. > 
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Let the first and second be of the same name. 

If fractions, or mixed numbers, are found in one or more of 
the terms — reduce them if they are complex fractions, com- 
pound fractions, or mixed numbers, to improper fractions. 

EXAMFLB. 

If 12 men build S^ yards of a wall in | of a week, how 
long will they require to build 47 yards ? 

26 

3f yarJs ^ — yards : therefore 

26 ^^ . i X 47 ^ , 

Y : 47 : : f : ^—^ — = 9J weeki nearly. 

If all the terms are fractions. 

RULB. 

iQTert the first, and then multiply all the terms together. 

EZAMPLB. 

If f of a regiment consume ^^-of-^ tons of flour in ^ of 
' year, how long will ^ of the same regiment take to con- 
sume it ? 

5 8 4 8 4.5 8 4 6 72 „^„ „ ^ 
r r ^ r- 4 ^ 6 ^6 = 4 ^ fl ^ 6 = fob = ^^^•^^^y'- 

If the first and second, or the first and third terms are frac- 
tions. 

Rule. 

Reduce them to a common denominator (should they not 
liaye one already), and then omit the denominators. 

ExAMFLB. 

If I of 1 cwt. of rice cost 2/., what will ^^ of a cwt cost ? 

2 9 

« • TX ' * 2:1 

8 10 



f 

^H Bediicing the Fractions to it comnioD dcuominBtor, we 

I 

■ and 



rgmi omittiDg the ileiiominator, 



= ». lU, 



i 



I 



I 



N.B. — This JB merely multiplying the first and second, ot 
the first and third tenns by the commoa denouinator — which 
es not alter the proportion. 

I. What will { of B yard cost, if I 3^d costs 13a. GdA 
S. If 1 tb. of spice cost j(., what will 1 lb. 14 oi. cost? 

3. If 1 OS. of silver cost 5|*., what will J oz. cost! 

4. How much wiU i yard come to if | cost |g. ? 

5. If 2i yards of fiannel cost 3^s., what is the price of 

6. If -^ of a ship Kists co*t 373|^, what is ^ of 
■worth ? , 

7. ■\Vbat is the price of 49-1?;- yards of cloth, if 7j i 
71. \St. id,! 

8. If lOO;. of stock is worth 98|/., what will 362^. 8». 5 
be worth ? 

If 9.f«. is'paid for 4| yards, how much can be booght 






»ft" 



QUKBTIOKB FOE THS PuPII,, 



What is a fraction, and how is it represented ? 

Define and explain the following terms — Numerator, 
noniiimtor, Proper fraction. Improper fraction. Compound 
tion, Mised number. 

How may any whole number be made a fraction of? 

When is the value of a fraction not altered by multipLj 
or dividing both the numerator and denominator? 

How is an improper fraction changed into a whole or mi 
number ? 

How do you reduce a mixed number to an improper fract 

How is B compound fraction reduced to a simple one ? 

How is a fraction reduced to its lowest lerms? 

How do you reduce fractions to a common denominator 
De£ne and eiplain the tei 
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common measure, multiple^ commou multiple, least common 
multiple ; and how are these operations performed 1 

How do you reduce fractions from one denomination to 
mother? 

How do yon express any given quantity as a fraction of 
nother quantity, considered as an integer ? 

How is the value of a fraction found ? 

How is a question in the Rule of Proportion solved if frac- 
tions or mixed numbers are found in one or more of the terras ? 
If all the terms are fractions ? If the first and second, or the 
fint and third terms, are fractions ? 



DECIMAL FRACTIONS. 

A Decimal Fraction is a fraction whose denominator is IQ, 
100, 1000, &c., or a unit with as many ciphers annexed to it 
at there are figures in the numerator. Thus -/j, -j^, •j'ffVff^ 
ire decimal fractions, and are usually written thus : '5, '25, 
'325, the numerators being omitted ; but a point 'is placed on 
Ibe left hand to distiiiguisk them from integers. In reading 
them the first is called 5-tenths, the second 25-hundredths, and 
tile third 325-thousandths. 

When there are not so many figures in the numerator as 
tiiere are ciphers in the denominator, as many ciphers as are 
necessary must be prefixed.: thus t^tj =03 and y?At?7 ='003. 
Ciphers on the left hand of a decimal decrease its value ten- 
Ibld : thus, *5 is 5 -tenths, '05 is 5-hundredths, and '005 is 
■flhthouaandths. Ciphers on the right do not alter the value. 
Sir '5, *50, '500, are the same as -^^^ -^q, -fi^Sf^ ^^^ these ara 
^ equal value. • 



ADDITION. 

RULB. 

Place the numbers to be added so that the decimal points be 
lirectly under each other, and add as in Simple Addition. 
[fisert the point in the answer directly under the other poims. 

Add toffether the following nuiobers^ — 



06 
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(1) 


(2) . 


820-71 


W 


(5) 


2-18 


48-27 


4-281 


728-812 


•426 


9-042 


2-006 


72-82 


91-000 


21-2 


712-417 


84-248 


920-74 


2-02fi 


7-68 


41-007 


217072 


•9874 


8724-7 


640*072 


•962 


9-841 


876-06 


•000 



(6) 87^214 + -786 + 7218-04 -f 128-476 + 21*6748. 

(7) 800-278 + 4980009 + -296 + -0071 + 4260-008. 
<8) 820-492 + -28687 + 970-0088 + 9086 + 41*762. 

SUBTRACTION. 

RULB. 

Place the numbers as in Addition, sabtract as in Sis 
Numbers, and insert the point under the other points. 



(1) 
(2) 

K7) 
(8) 

(9) 
(10) 



From 72-878 take 
-9-007 
^1-217 
298-012 
.840-001 
279-712 
72-0076 
900-005 
243-21 
462-0068 



$9 
•9» 
»9 
91 
99 
• it 
•99 
>9 



99 
•99 
W 
99 
99 
99 
99 
99 



99 



9t 



4-861 
•962 
7-0968 
•9999 
17098 
97-0076 
1-973 
89-1171 
-964213 
184-791. 



MULTIPLICATION. 

RuLB. 

Arrange the factors, and multiply as in Whole Numl 
Reckon the number of decimals in both factors, and poiu 
as many from the right of the product. When the numb( 
figures in the -product is not so many as the number of < 
mals in both factors, as many ciphers as may be necessai 
make up the deficiency must be placed at the left of 
product. 

Examples. 

1. Multiply 7-4 by -35. 

•7»4 
-86 

870 
222 



^-590 
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In this example there are 3 decimal places in the multipli- 
cand and multiplier, therefore 3 figures are pointed off from 
the right of the product 

2. Multiply '045 hy 03. 



•045 
•03 



•00185 



Here there are 5 decimal places in the factors, and only 
3 figures in the product ; therefore 2 ciphers are placed at 
the left of the product to make the numher of decimal places 
in the product equal to those in the factors. 

In order to multiply a decimal hy 10, remove the point one 
figure to the right; if hy 100, remove it two places, and so on. 

(1) ^27 X -27. (2) 4«21 x 8 •41. (8) 97*04 x 8003. 

(4) -4102 X -1004. (5) -700 X -806. (6) -879 X 10. 

ro 2300-7 X 48-003. (8) 704-23 X -0007. (9) '786 x 100. 
(10) 4-862 X -75. (11) 20003 X -002. (12) ^00076 X 1000. 

Proof, — When the mnltiplier does not exceed 12 : Multi- 
ply the multiplicand hy the multiplier minus one, and add the 
multipUcand to the product. 

When the multiplier exceeds 12 : Multiply the multiplier 
by the multiplicand. Or, if preferred, the proof may he 
obtained hy Division, which is reversing the process. 

DIYISION. 

Rule. 

Divide as in Whole Numbers. Point off as many decimal 
places in the quotient, as the dividend has more than the 
divisor ; if necessary place ciphers to the left of the quotient. 

If the divisor has more fia:ures than the dividend, add 
ciphers to the right of the dividend. 

When there is a remainder, the quotient may be carried to 
uiy degree of exactness by annexing ciphers to the remainder. 

Examples. 
1. Divide 4*7614 by 3-8. 

^•8 ) 4-7614 ( 1«258 



I OS ticTioH m. 

Here the dechnals in the dividend exceed lluMe in tte 
diyisor hj S; three figures we therefore marked off in dw 
quotient 

2. Divide -7644 hy 42. 

42 ) -7644 ( 0182 

In this example the decimals in the dividend exceed those 
m the divisor hy 4 ; a cipher is therefore prefixed in the quo- 
tient to make four decimal places. 

To divide hy H), 100, &c., remove the decimal place of thi 
dividend as many places to the left as there are ciphers. { 

(1) 6-74 ^2-84. (2) •496-J--278. (8) 7*6 -s- -781. ' 

(4) 7-28 -^ 406. (6) -024-7- -001. (6) 29-6-5-10. ■ 

(7> 724-1 -e- 8807. (8) ^2-08-^9-0002. 

(9) 7-624 -f- 2-001. (10) 6218 -r- 24121. 

(11) 81 -f- -124689. (12) 8468-9-^-1000. 

Proof may 'he obtained hy Jilnltiplication as in £Kmfl6 
Division. 



REDUCTION OF DECIMALS. 
To reduce a vulgar fraction to a decimal. 

RULB. 

Divide the numerator by the denominator; annexing 9B 
many ciphers to the numerator as may be necessary. Poin^ 
off as many decimal places in the quotient as there wer^ 
ciphers annexed to the numerator. 

Examples. 

1. Reduce ^t4;0va decimal. 

2)10 

■ 5 answei; 

2. Reduce f to a decimal. 

4)800 

'76 antwer. 
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Reduce the following fractions to decimals. 



(1) 1 (2) J. («) |. 


w \. 


(6) 1 


{«) \. (7) • • <8) ,V 


.) g. 


(10) ,« 


<i^> 8M2- <^'^) im- 






To reduce a decimal to a Tulgar fraction. 





Rule. 

Make the given decimal the numerator, and place under it, 
for a denominator, a unit with as many ciphers as there are 
places in the decimal. 

Examples. 

1. Reduce '5 to a vulgar fraction. Ansr. -^. 

2. Reduce '078 to a vulgar fraction. Ans. -x^f ^. 
Beduoe the following decimals to vulgar fractions. 

aS) -26. (14) -625. (16) -875. (16) -005. 

(17) -01. (18) -001. (19) -41. <20) '021. 

(21) -007. (22) -019. 

To redaoe numbers of « lower denomination to the decimal 
of a higher* 

Rule. 

Write the given numbers, if more ^th«n one, directly under 
fltfh other, beginning with the lowest, and divide by as many 
of the lower as make one >of the higher^ annexing ciphers if 
oeceasaiy. 

Examples. 
1. Reduce 12«. Sd, to the decimal of a pound. 

12)8 00 

20 ) 12-250 

•6125 Answer. 

Here the shillings imd pence are placed under eacb other, 
ginning with the lower ; and each divided by as many of 
Ae lower as make one oi the higher. 
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2. Bedace 168, S^d. to the decimal of a pound. 

4 ) 8-00 
12 ) 6-7600 



20 ) 16*5625 



•828125 Aniwwr. 

In tLis example the farthings, pence, and shillings are pli 
under each other, heginning with the lowest; each is t 
divided hy as many of the lower as make one of the higbe 

Proof by contrary proceia — 

•828125 
20 



16*56250 
12 

6-75000 



8-00000 



16«. 6}d. 



23. Rednoe 1^8, S^d. to the decimal of a pound. 

24. „ 15s. 9 id. to the decimal of a pound. 

25. „ ISs. id. to the decimal of pound. 

26. „ 9d. to the decimal of a pound. 

27. 99 3 cwt. 2 qrs. 8 lbs. to the decimal of a cwi 

28. ,9 4 feet 3 inches to the decimal of a yard. 

29. 9, 26 min. 34 sec. to the decimal of a week. 

30. 9, 5 furlongs 3 poles to the decimal of a mile. 

31. 99 4j(^. to the decimal of a guinea. 

32. 9, 6 dwts. 12 grs. to the decimal of an ounoe. 

33. ,9 2 roods 12 perches to the decimal of an acn 

34. „ 17 yards 1 ft. 6 in. to the decimal of a mile 

To find the value of a decimal. 

RULB. 

Multiply the decimal hy as many of the next lower dew 
nation as make one of the given denomination. Point 
from the product as many decimal places as are in the g 
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9Giinal. Proceed thus to the lowest denomination, the figares 
& the left of the points are the value of the decimal. 



rbat u the yalue of *427 of a 


k pound 


. What ii the valne of -243 of a day. 


•427 




•248 


20 




24 


8-540 




5*832 


12 




60 


6480 


49-920 


4 




60 


1*920 


55-200 


Answer, 88. 6}(2. 




• 

Answer, 5hr8. 49min. 55. teci. 


35. 


(^•7634/.? 


86. 




•3412/.? 


37. 




•0076/. ? 


88. 




•764 c^vt. ? 


89. 




'936 lb. avoirdupois? 


U' What is the value of/ 


*007 ton ? 

•732. shilling ? 


42. 




•079 crown ? 


43. 




•9218 day. 


44. 




•496 yard ? 


45. 




•0796 mile? 


46. 


\ 


•732 ft), troy ? 



The following will be found useful, and, being intimately 
ttmnected with the doctrine of fractions, may be introduced 
liere with advantage. 

To find at once what decimal of a pound is equivalent to 
aoj number of shillings, pence, &c. 

When there is an even number of shillings. 

Bulb. 
Consider them to be half as many tenths of a pound 

EXAMPLB. 

16f. 3=0*8/. — every 2«. ace equal i;o -^ of a £.: therefore j 
6 X 2 S3 Yjj- 
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When the number of sbillings is odd : 
Consider balf the next lower eren number m so mtajr 
tenths of a pound, and with these set down 5 hundredths. 

ExikllFLBS. 

158, = 0*75/. For I5«. = 14«. + U. : but by the last rob 
14«. = 0*7/* : and since 2«. = ^, or, as it is eiddent, 10 bmh j 
dredths of a pound, Is, t= '05. I 

To find at once the number of shillings, pence, &c., in anj 
decimal of a £. 

RULB. 

Double the number of tenths for shillings, — ^to which, if tbe 
hundredths are not less than 5, add one. Consider the digb 
in the second place (after subtracting 5, if it is not less thii 
5) as tens, and that in the third as units of farthings ; and aolh 
tract unity from the result if it exceeds 24. 

EXAMPLB. 

0'687i/. =? 13«. 9d. '6-tenths are equal to 12«.as the hui- 
dredibs are not less than 5, there is an additional shilliog^ 
which makes Ids.; subtracting 5 from the hundredths umI 
adding the remainder (reduced to thousandths) to the thou- 
sandths, we have 37 thousandths from which — since thflj 
exceed 24 we subtract unity: this leaves 36 as the number cc 
farthings. 0*6874/. therefore is equal to 13 shillings and 81^ 
farthings, or 13«. 9d. 

CIRCULATING DECIMALS. 

We cannot always obtain an exact quotient when we difidt 
one number by another : in such a case, what is called si 
interminate or (because the same digit or digits constantly 
or circulate) a recurring or circulating decimal is prodi 
The decimal is said to be terminate if there is an exact qnS'l 
tient, or one which leaves no remainder. 

An interminate decimal, in which only « -single digit 
repeated, is called a repetend ; if two or more digits 
stantly recur, they form a periodical decimal. Thus '77^ 
is a repetend; but '5975979 &o., is a periodical. For 
sake of brevity, the repeated digit or period 4a «ei down 
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!e, and may be marked as follows, *5' (s: '555, &o.) or 

ja' (= 493493493, &c.) 

When the decimal contains only an infinite part — that is, 

[y the repeated digit, or period — it is a pure repetend or a 

re periodical. But when' there is both a finite and an infi- 

to part, it is a mixed repetend or mixed circulate. Thus — 

'8^(r= * 833, &c.) is a pure repetend. 

•578' (= '57883, &c.) is a mixed repetend. 

•^97' (= -397397397, &c.) is a pure circulate. 

*865'64271' (= '865642716427164271, &c.) is a mixed 

icdate. 

Rule. 

If the decimal Is &pure repetend^ put the repeated digit for 
mnerator, and 9 for denominator. 

If it is a pure periodicdl^ put the period for numerator, and 
\ many nines as Uiere are digits in the period for denominator. 

Examples. 

1. What Tulgar fraction is equivalent to *d'? Ans. f. 

2. What vulgar fraction is equivalent to '7854' ? Ans. |yf J. 

If the decimal is a mixed repetend, or a mixed circulate. 

Rule. 

Subtract the finite part from th^ whole, and set down the 
Terence for numerator ; put for denominator so many ciphers 
there are digits in the finite part, and to the left of the 
hers so many nines as there are digits in the infinite part. 

Example. 

What is the vulgar fraction equivalent to '97^8734' ? 

Iicre are 2 digit! in 97, the finite part, and 4 in 8784, the infinite part 
nfore, 

97-8784 - 97 978637 . . ... ^ ^. 

599900— '=915900 "^•'•^"^^'^'^ ^*'"»- 

Exebcises. 

) 0-5'. (^) 0-8'. (8) 0-78'. (4) 0-^i46'. 

) 0-98W. (6) 0-147H)658'. (T) 0-482H)076'. 

) 801-8275^. 
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Contractions in Multiplication and Division (derited fra 
the properties of fractions). 

To multiply any number by 5. — Remove it one place to A 
left hand, and divide the result by 2. 

Bxample.~736 X 5 = -|?? = 8680. 

To multiply by 25. — Remove the quantity two places to tk 
I«*f«- and divide by 4. 

Example.— 6732 X 25 = ^1^^ = 168800. 

To multiply by 125. — Remove the quantity three plaoa M 
the left, and divide the result by 8. 

7865000 
Example.— 7865 X 126 = ^ = 988125. 1 

o 

To multiply by 75. — Remove the quantity two places t» 
left, then multiply the result by 3, and divide the product lij' 

, «or Tr '^8500 X 8 205600 ,,^. 
Example.— 685 x 76 = ^ = — I — = ^^^^ 

To multiply by ^5. — ^To .the multiplicand removed "i 
places to the left and divided by 4, add the multiplicand i 
moved one place to the left. 

6789600 
Example.— 67896 x 86 = ^ + 67896 = 1697400 + 

678960 = 2876360. 

To divide by any one of the before-named multiplien.— ^ 

Example.— DiTide 847 by 6. 847 -r 6 = 847 -r ^ = 817 

Sometimes what is convenient as a multiplier will not 
equally so as a divisor : thus 35. For it is not so eosr 
divide, as to multiply by J-^ +10, its equivalent ' 
number. 

Questions fob thb Pupil. 

What are decimal fractions and how are they expremi 
How is a decimal changed into a decimal fraction t 



\ 
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Are the methods of adding, &c., vulgar and decimal frac- 
jbns different ? 
How is a vulgar reduced to a decimal fraction ? 

How is a decimal of a lower reduced to one of a higher 
denomination ? 

How is the value of a decimal found ? 
^ How are pounds, shillings, and pence changed at once into 
Ae corresponding decimal of a pound ? 

How is the decimal of a pound changed at once into 
ihinings, pence, &c. ? 

What are terminate and circulating decimals ? 

What are a repetend and a periodical, a pure and a mixed 
cinmlate? 

Hgw is a pure circalate or pure repetend changed into an 
equivalent vulgar fraction ? 

How is a mixed repetend or a mixed circulate reduced to an 
eqnivalent vulgar fraction ? 

How can the properties of fractions he used as a means o^ 
ibbreriating the process of Multiplication and Division ? 

DUODECIMALS OR .CROSS MULTIPLICATION. 

Duodecimal or Cross Multiplication is made use of hy 
artifioers in measuring their work. The dimensions are taken 
in feet, inches, and parts. The foot is divided into 12 parts 
called inches.; the inch into 12 parts called seconds ; the 
seconds into 12 parts called thirds; and the thirds into 12 
parts called fourths. Three seconds are marked thus, Z" : 
thirds thus, V" \ and fourths thus, 3'^''. 

Examples. 
1. Multiply 4 ft. 6 in. hy 2 ft. 2 in. 

RULB. 

Place the multiplier under the multiplicand, feet ^ in. 
under feet, inches under inches, &c. Multiply the ^ ^ 

nmldplicand, beginning at the lowest term (6*), by 

the highest term in the multiplier (3), carrying by g q 
twelves; then multiply by the next lower term in the 116 

■mldplier, via. inches, taking care, however, to put 

tte prodact one place towards the right hand. ^^ ^ ^ 
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2. MnlUply 7 ft. 6} in. hy2h.5\uu 

ft. in. 

7 6 9* 

8 5 a* 



15 


1 


6 






8 


1 


9 


9 






1 


10 


8 


S 


18 


5 


2" 


6'" 


if" 





Exercises. 


8 


Hnltiplj 7 feet 9 inches ) y 5 feet 6 inches 


9 „ 5 „ 3' by 4 „ 8 „ 6" 


(3) 


„ 12 „ 8 „ 7" by 8 „ 4 „ 9' 


(4) 


„ 46 „ 11 „ 8" by 12 „ „ 7". 


(6) 


„ 87 „ 9i „ by 11 „ 101 „ 
„ 687 „ 7f „ by24 „ lOl 


W 



I 

1 



To find the superficial content multiply the length by tU 
breadth. j 

7. Find the content of a board 8 feet 4 inches long aalj 
3 feet 4f inches broad ? { 

8. Find the area of a table 10 feet 9 inches long sili 

6 feet if inches broad ? i 

9. What is the price of a marble slab, the length of "wtitm 
is 6 feet 4 inches, Uie breadth 3 feet 2 inches, at 7s, per footf 

10. Required the area of a square, the side of it beiqg 
23 feet 9 inches ? 

11. A grave-stone was charged at 58, 2d, per foot; wiiili 
was the price of it, the length being 7 feet 2 inches and ihtj 
breadth 3 feet 6 inches ? J 

12. How much will it cost to pave a yard at 7s. 8d, per fooM 
the length of it being 26, feet 9 inches and the breadth 12 M 
4f inches? 

13. What is the area of a wall, the length of which is 821 
feet 7 inches 3", and the height 9 feet 3 inches 6"? \ 

14. Find the content of a fioor 75 feet 9 inches by 17 Mi 

7 inches? 

15. What is the area of a passage floor 75 feet 7 inches ift 
length, and 9 feet 8 inches in breadth ? 

* Instead of f inches, 9" are put down, because it if eqnifalait ts f il 
•n inch : in Lice manner, S" for a quarter, 6** for the 4 inch. See. 
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Wbat 18 the content of a floor 39 feet 10 inches T' in 
and 18 feet 8 inches if' in hreadth ? 

nd the solid content, multiply the length, hreadth, and 

thickness together. 

What is the solid content of a hlock of marble 9 feet 
is long, 5 feet 8 inches broad, and 2 feet 3 inches thick ? 
Required the solid content of a box 6^ feet long, 4^ 
oad, and 3^ feet deep ? 

A log of mahogany is 72 feet 7i inches long, 5. feet 6^ 
broad, and 8 feet 6^ inches thick ; required its solid 
t? . 

What would be the cost of digging a cellar 18 feet 
es in length, 12: feet 9 inches in width, and 9 feet 
es deep, at 6 J. per solid yard 7 

QUBSTIONS FOR THB PUPIL. 

at are Duodecimals or Cross Multiplication, and by 

is this rule used ? ^ 

) how many parta is a foot divided ? 

\ how many parts is the inch divided and subdivided ? 

w are these subdivisions marked or expressed ? 

w would you express a quarter, half, or three-quarters of 

b? 

v is this vule performed t 



EQUATION OF PAYMENTS. 

3 is a process by which we discover a time, when several 
bo be due at different periods- may be paid ai once, with- 
s either to debtor or creditor. 

RULB. 

tiply each payment by the time- which should elapse 
it would become due ; then, add the products together, 
ride their sum by the sum of the debta. 

Examples. 

L person owes another 20/., payable in 6 months; 50/., 
9 in 8 months; and 90/., payable in 12 months: at 
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what time may all be paid together, withont loss .or gi>5r 
either party ? 

£ £ 

20 X 6 = 120 

50 X 8 =r 400 

90 X 12 = 1080 



160 160 ) 1600(10 the required iiiimlMt 

160 of months. 

2. A debt of 450/. is to be paid thus : 100/. immediati 
SOOl. in 4 months, and the rest in 6 months ; when should 

be paid altogether ? ^ 

£ 

100 X = 

800 X 4 = 1200 

50 X 6 = 800 



450 450 ) 1500 ( 8| months. 

"" 1850 



150 = } 

1 . A owes B 600/., of which 200/. is pa3rab]e in S moot 
] 50/. in 4 months, and the rest in 6 months ; but it is agrc 
that the whole sum shall be paid at once ; when should 1 
payment be made P 

2. A debt is to be discharged in the following manner: | 
present, and i every 3 months after until all is paid ; whsl 
the equated time ? 

3. A owes B 110/., of which 50/. is to be paid at thee 
of 2 years, 40/. at the end of 3^, and 20/. at the end of 
years ; when should B receive all at once ? 

Questions for the Pupil. 

What is meant by the equation of payments ? 
What is the rule for discovering when money, to be dae 
different times, may be paid at once ? 

EXCHANGE, &c. 

Exchange enables us to find what amount of the monej 
one country is equal to a given amount of the money 
another. 

Money is of two kinds, real — or coin, and ima^mujf'-' 
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ney of exchange, for which there is no coin — as for exam- 

, '* one pound sterling." 

rhe par of exchange is that amount of the money of one 

intry actually equal to a given sum of the money of 

)ther ; taking into account the value of the metals they 

itain. The course of exchange is that sum which, in point 

fact, would he allowed for it. 

[n exchange, a variahle is given for a fixed sum, thus Lon- 

a receives different values for 1/. from different countries. 

Agio is the difference which there is in some places hetween 

rent or cash money, and the exchange or hank-money — 

lich is finer. 

The following tahles of foreign coins are to he made familiar 

the pupil. 



EXCHANGE TABLES, FOREIGN MONEY. 

MONBY OF AmSTEBDAM. 
FLEMISH MONET. 

8 pennings make 1 grote or penny, 

2 grotes „ 1 stiver 
20 stivers ^ 1 fiorin or guilder. 
2i guilders „. 1 rix-dollar. 

6 guildei*s „ 1 pound. 

Money of Hamburgh, 
flemish money. 

6 pfennings make 1 grote or penny. 
12 grotes „^ 1 skilling. 

20 skiUings „ 1 pound. 

HAMBUROH MONEY. 

12 pfennings, or 2 pence, make| » '<f^f '^'Jf^^^'^ 

16 schillings ,y 1 mark. 

2 marks ^ 1 dollar of exch. 

8 marks ,^ 1 rix-dollar. 

Note. — 6 schillings = 1 skilling. 

lambargh money is distinguished hy the word ^' Hambro ;' 



120 SBCTioH m. 

** Lnb.'* from Lnbec, where it was coined, was fonnerly i 
for this purpose : — thus, one " mark Lub." 

We excliange with Holland and Flanders by the po 
sterling. 

FBBNGH MONET. 

12 derniers make 1 son. 
20 sous ,9 1 livre. 

3 livres „ 1 eca or crown. 

Accomits are now kept in francs and centimes. 

10 centimes make 1 decime. 
10 decimes „ 1 franc. 

81 livres = 80 francs. 

PORTUOUBSB MONEY. 

Accounts are kept in milrees and rees. 

400 rees make 1 crasado. 
2^ crusados „ 1 milree. 
12 9, 9> ^ moidre. 

SPANISH MONET. 

Spanish money is of two kinds, plate and yellon ; Uie h 
being to the former as 32 is to 17. Plate is used in ezchi 
with us. Accounts are kept in piastres and maravedies. 

34 maravedies make 1 real. 
8 reals ,, 1 piastre or piece of 8. 

4 piastres ,, I pistole of exchange. 

375 maravedies ,, 1 ducat. 

AMERICAN MONET. 

In some parts of the United States, accounts are kep 
dollars, dimes, and cents. 

10 cents make 1 dime. 
10 dimes „ 1 dollar. 

In other parts accounts are kept in pounds, shiinngs, 
pence. These are called currency ; but they are of much 
Y^lue than with us, paper-money being used. 
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DANISH MONEY. 



12 pfennings make 1 skilling. 
16 s'killings „ 1 mark. 
6 marks „ 1' rix-dollar. 

6 Danish = d-Hambargh marks. 

VENETIAN MONEY. 

12 denari (pkiral of denaro) 1 soldo, 
20 soldi make 1 lira. 

6 lire 4» soldi „ 1 ducat current. 
8 lire „ 1 ducat effective.- 

AUSTRIAN MONEY. 

4 pfennings make 1 creutzer. 
60 creutzers „ 1 florin. 
li florin ^ 1 rix-dollar.. 

NEAPOLITAN MONEY. 

It) grains make 1 carlin. 

U) carlins „ 1* ducat regno^ 

GENOESE MONEY. 

4 lire aiidl2 soldi make ( * ^"'^° ^' "^f^^ 

(or crown of exchange. 

10 lire and U soldi „ \ » ^"^» '^'°"' " S^^^ 

C crown. 

MONEY OF GENOA AND LEGHORN. 

12 denari di pezza make 1 soldo di pezza. 

20 soldi di pezza >, 1 pezza of 8 reals. 

12 denari di lira „ 1 soldo di lira. 

20 soldi di lira ,, 1 lira. 
1380 denari di lira*^ 

'i i 5 soldi di lira [ n ^ pezza of 8 reals, 
or 5} lira ) 

SWEDISH MONEY. 

i2 fennings, or oers, make 1 skillinff. 
48 skillings ,9 1 riz-dolhf. 
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BU88IAN MONEY. 

100 copecs make 1 rouble. 
2 roubles „ 1 dacat 

To rednce bank to current money. 

RULB. 

Say, as lOOZ. is to 100/. -f the agio, so is the given amount 
of bank to the required amount of current money. 

EXAMPLB. 

How many guilders current money are equal to 4$8 
guilders 3 stivers and I3f^ pennings banco, agio being 4^? 



100 : 
7 


1042 
7 


: : 463 3 18|| : t 
20 


700 
65 


733 


9263 ftivert. 
16 


45500 


148221 penningt. 



148221 X 65 + 64 = 9634429 X 738 =: 7062036457 -S- 

26957 
45500 = 155209 penningft^ 16 -r 20 = 485 9 7~~- ^ 

45500 

amount sought 

1. Reduce 374 guilders 12 stivers bank money to 
money, agio being 4^ per cent.? 

2: Reduce 4378 guilders 8 stivers bank money to 
money, agio being 4^ per cent. ? 

To reduce current to bank money. 

Rule, 

As 100/. + the agio is to 100/., so is the given amount 
current to the required amount of bank money. 

Example. 

How much bank money is there in 4iS5 gnilden 
^iziU pennings, agio being 4.^ ? 
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104^ 

7 

733 

45500 



38351500 



100 
7 

700 



485 

9700 
16 



:t 



155209 
Multiplying bj 45500 the denominator. 



7062009500 
And adding 26957 the numerator. 



We get 



70620364*7 

700 148221 §J-j- 16 -r 20 
33851500)4948425519900 = 463^. 3«. ISgt/?. 

the amount sought. 



Quotient 



148221«| 



3. Reduce 58734 guilders 9 stivers 11 pennings current 
[money to bank money, agio being 4^ per cent. ? 

4. Reduce 4326 guilders 15 stivers current money to bank 
money, agio being 4^ per cent. ? 

To reduce foreign money to British, &c. 

Rule. 

Put the amount of British money considered in the rate of 
exchange as third term of the proportion, its value in foreign 
msmey as first, and the foreign money to be reduced as second 
term. 

Example 1. — (Flemish Money.) 

How much British money is equal to 1054 guilders 7 stivers, 
die exchange being 8Ss. 4d. Flemish to 1/. British. 



88 4 
12 



1054 7 

20 






£1 : t 



400 pence. 



21087 stivers. 
2 



400 ) 42174 Flemish pence. 

£105-435 =: £105 8 8} 



q2 



L 
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5. How many ponnds sterling in 1680 guilders, at SSi, 
Flemish per pound sterling ? 

6. Reduce 6048 guilders to British money, at 38s. 1 
Flemish per pound British ? 

ExAMPLB 2. — (French Money,) 

Reduce 8654 francs 42 centimes to Biitish money, 
exchange being 23 franca 50 centimes per one pound Britis 
/. e. f. c. £ §, d. 

23 60 : 8664 42 : : 1 : ^H^'t^ = 868 5 Bh 

7. Reduce 17969 francs 85 centimes to British money 
23 francs 49 centimes per pound sterling ? 

8. Reduce 7672 francs 50 centimes to British money 
23 francs 25 centimes per pound sterling ? 

From the foregoing examples the pupil will easily percc 
how any other kind of foreign may be changed to Brii 
money. 

To reduce British to foreign money. 

RULB. 

Put that amount of foreign money which is considerec 
the rate of exchange as the third term, its value in Brii 
money as the first, and the British money to be reduced as 
second term. 

ExAMFLB L — (Flemish Money). 

How many gilders, &c., in 236/. 14«. ^d. Britiab, 
exchange being 34«. 2d. Flemish to 1/. British? 

£ £ 8, d, 9. d, 

1 : 236 U 2 : : 34 2 : |; 

— 20 12 
240<«. — 

— 4734 410<?. 

12 .. 



BQ%\Od, 



66810 X 410 H- 240 = 97050 4 = 404 7 6i Fl«iiiiA ; or th 

£1 = £1 236 14 2 

10«. = 4 118 7 1 

4i. = i 47 6 10 

2<i.= Tfc(iiofD 1 19 5i 

£404 7 6i 
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9. In 1002. l^. how much Flemish money, exchange at 
33s. 4fd. per pound sterling ? 

10. Reduce 168/. Ss. 5d. British into Flemish, exchange 
being 33s. 3d, Flemish per pound sterling ? 

Example 2. — (French Money) 

How mnch French money is equal in value to S3l. 2s. 2d,, 
exchange being 23 francs 25 centimes per ll. British. 

£ 8. d. t 

£1 : 83 2 2 : : 23*25 : t 
£1 = 240rf. £83 28. ' 2d. = 19946^. ' X 23-26 -r 240 = 1932*27 
cr 1932 finuics 27 centimet is the required som. 

11. Reduce 27'4{. 5s. 9tf. British to francs, &c., exchange at 
23 francs 67 centimes per pound sterling ? 

12. In 7652. how many francs, &c., at 23 francs 49 cen- 
times per pound sterling? 

To reduce florins, &c., to pounds, &c., Flemish. 

Ri;lb. 

Divide the florins by 6 for pounds, and adding the remainder 
freduced to stivers) to the stivers, divide the «um by 6 for 
Millings and double the remainder for grotes. 

Example. 

How many pounds, skillings, and grotes in 165 florins 19 
? 

£ It. 
6)165 19 



£27 13 2 



13. In 142 florins 17 stivers, how many pounds, &c.? 

14. In 72 florins 14 stivers, how many pounds, &c.? 

To reduce pounds, &;c., to florins, &;c. 

RULB. 

Multiply the skillings by 6 : add to the product half the 
lumber of grotes, then for every 20 contained in the sum 
nrry 1, and set down what remains above the twenties as 
ftfers. Multiply the pounds by 6, and adding to the product 
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what is to be carried from the stiversy consider the som 

flurins. 

EziCMPLB. 

How many florins and stivers in 27 pounds 13 skillings so^j 
2 grotes ? 

£ B. d. 

27 18 2 

6 



165^ 19<<. the reqairad mm. 

15. How many florins and stivers in 30 ponnds 12 skilfii^ ^ 
and 1 grote? ^ | 

16. How many florins, &c., in 129 ponnds 7 skSlings? 

Questions fob the Pupil. 

What is Exchange ? .3 

What is the difference between real and imaginary moneyt j 
What are the par and course of exchange ? 
What is agio ? 

What is the difference between current xnr cash money ami '■ 
exchange or bank money ? 

How is bank reduced to current money ? 

How is current reduced to bank money? 

How is foreign reduced to British money ? 

How is British reduced to foreign money? 

How are florins, &c., reduced to pounds Flemish, &c.? ^ 

How are pounds Flemish, &c., reduced to florins, &c.? 

ARBITRATION OF EXCHANGE, OR CONJOINED 

PROPORTION. 

In ordinary Exchange^ only two places Bxe concerned; it 
may sometimes, however, be more beneficial to the merchant 
to draw through one or more other places. The mode of 
estimating the value of the money of any place not drawn 
directly, but through one or more other places, is called the 
Arbitration of Exchanges^ and is either simple or compound. 
It is "simple" when there is only one intermediate place, 
*' compound " when there are more than one. 

All questions in this rule may be solved by one or more 
]M*oportions. 
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SIMPLE ARBITRATION OF EXCHANGES. 

Given the course of exchange hetween each of two places 
and a third, to find the par of exchange hetween the former. 

Rule. 

Make the given sums of money helonging to the third place 
the first and second terms of the proportion ; and put as 
third term the equivalent of what is in the first. The fourth, 
proportional will he the value of what is in the second term in. 
the kind of money contained in the third term. 

EXAMPLB. 

If London exchanges with Paris at lOd. per franc, and 
with Amsterdam at Sis. 8d, per pound sterling, what ought to 
be the course of exchange between Paris and Amsterdam, 
that a merchant may without loss remit from London to Am- 
sterdam through Paris? 

£1 : lOd, :: 84«. 8(2. (the equivalent in Flemish money of £l) : ! 
tiie eqaivalent of lOd, British (or of a franc) in Flemish money ; 

Or 240 : 10 : : 34«. Sd. : 57^ = 17{(2. the required 

yalae of lOd, British^ or of a franc, in Flemish money. 

IZ. and lOd. are the two given sums of English iponey, or 
that which belongs to the third place ; and 34«. 8d. is the given 
equivalent of 12. 

1. If the exchange between London and Amsterdam is 
dd«. 9d. per pound sterling, and the exchange between London 
■ad Paris 9id per franc, what is the par of exchange between 
Amsterdam and Paris? 

r COMPOUND ARBITRATION OP EXCHANGES. 

t 

To. find what should be the course of exchange between 
|iro places, through two or more others, that it may be on a 
|ar with the coarse of exchange between the same two places 

^ectlj. 

Rule. 

y Haying reduced monies of the same kind to the same de- 
iBominatioD, consider each course of exchange as a ratio ; set 
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down the diflTerent ratios in • vertical column, so ihat AoJ 
antecedent of the second shall be of the same kind as the eon- 
sequent of the first, and the -antecedent of the third of 
same kind as the consequent of the second — putting down 
note of interrogation for the unknown term of the imperfe 
ratio. Then divide the product of the consequents bj 
product of the antecedents, and the quotient will be the valntf 
of the given sura if remitted through the intermediate plaeea 

Compare with this its value as remitted hj the direct et ' 
change. -^ 

Example. 

824:1. Flemish being due to me at Amsterdam, it is remitted 
to France at 16d. Flemish per franc; from France to Venioe . 
at 300 francs per 60 ducats ; from Venice to Hambuigh tt^ 
lOOd. per ducat ; from Hamburgh to Lisbon at 50^^. per 400 
rees ; and from Lisbon to England at 58. 8(L sterling per 
milree. Shall I gain or lose, and how much, the exchangs <: 
between England and Amsterdam being 3i«. 4^ per U 
sterling ? 



led. - 
800 dncats - 

1 dacHt 
. 50 pence Flemish 
1000 rees 



1 franc. 
60 dncats. 
100 pence Flemisli. 
400 Bees. 

68 pence British. 
£824 Flemish. 



1 X 60 X 100 X 400 X 68 X 824 _ 

,^ X 300 X .1 X 50 X 1000 " "^ "*"* 

the terms "^^ ^^^^ ss £660 6 4|. 

But the exchange between England and Amsterdam lor 
824Z. Flemish is 480Z. sterling. 

824 
Since 84». id. : £824 : : £1 : .. ., = £480. 

84s. 4a. 

I gain therefore by the circular exchange 5 602. 6s. 4|dl 
minus 4,801 = 801. 6<. 4|rf. 

If commission is charged in any of the places, it must be 
deducted from the value of the sum which can be obtained in 
that place. 

The process given for the Compound Arbitration of Ex- 
change may be proved to be correct by putting down the 
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different proportions and solving tliem in succession. Thus, 
if 16rf. are equal to 1 franc, what will 300 francs (:=60 
doG&ts) be worth ? If the quantity last found is the Talue of 
€0 ducats, what will be that of one ducat (= I00d.\ &c. 

2. If London would remit 1000/. sterling to Spain, the 
irect exchange being 42 ^^Z. per piastre of 272 maravedis ; it 
is asked whether it will be more profitable to remit directly, or 
to remit first to Holland at 85s, per pound ; thence to France 
ttl9^(/. per franc; thence to Venice at 300 francs per 60 
docats; and thence to Spain at 360 maravedis per ducat? 

\ To estimate the gain or loss per cent. 

Bulb. 

As the par of exchange ,is to the course of exchange, so is 
100^. to a fourth proportional. From this subtract 100/. 

ExAMPLB. 

The par of exchange is found to be IS^d. Flemish, but the 
of exchange is I9d, per franc; what is the gain per 

1^ : 19d. : : £100 : ^^^ ^^f^^^ = £104 7«. lid. 

Thus the gain per cent. =s= 104/. 7«. lid, minus 100/. = 
7a. 11^. if the merchant remits through Paris. 
If in remitting through Paris commission must be paid, it 
deducted from the gain. 

3. The par of exchange is found to "be 18^ d. Flemish, but 
course of exchange is 19^d. ; what is the gain per cent. ? 

4.' The par of exchange is IS^d, Flemish, but the course 
exeba&ge is 17 ^^d. what is the loss per cent. ? 

QUBSTIONS FOB THE PuPIL. 

What is meant by arbitration of exchanges ? 
What is the difference between simple and compound 
ion ? 
is the rule for simple arbitration ? 
.ow are we to act if commission is charged in any place ? 
low is the gain or loss per cent, estimated.? 



*0 D 
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PROFIT AND LOSS. 

By this rule we are enabled to discover how mach W6 gam : 
or lose in mercantile transactions when we sell at oertaii 
prices. 

<7iven tbe prime cost and selling price, to find the gain or j 
lossin a certain quantity. 

RULB. 

Find the price of the goods at prime cost and at the 
price ; the difference will be the gain or loss on a gMJ 
quality. 

Example. 

What do I gain if I buy 460 lbs. of cheese at 6d, and 
it at 7d, per lb. ? 

The total prime cost of 460 lb. @ 6({. ia = 276(k{. 
The total selling price of 4601b. @ 7(2. is = 8220(2. 
Tbe difference or gain on 4601b. is = 460(2. = £1 18i. U 

1. Bought 140 lbs. of batter at 10(2. per lb., and sold iti 
Is. 2(2. per lb. ; what was gained ? 

2. Bought 5 cwt. 3 qrs. 14 lbs. of cheese at 2/. 12t. 
cwt., and sold for 21, I8s. per cwt. ; what was the gain on 
whole ? 

3. If a chest of tea containing 144 lbs. is bought for G«. SrfS 
per lb., what is the gain, the price receiyed for the whole 
571. 10«. ? 

To find the gain or loss per cent. 

RuLB. 

As the cost is to the selling price, so is 100/. to the reqi 
sum. Tbe fourth proportional minus 100/. will be the 
per cent. 

Examples. 

1. What do I gain per cent, if I buy 1460 lbs. of rice 
Sd, and sell it at 3^d, per lb. ? 

3(2. X 1460 = 4880 the «ost price, ^d. X 1460 = 5110 tlM 
price. 

4880 : 6110 : : 100 .: ^^^^.J^."^^^ = £116 I8«. 4(1 - 



4880 



£100 ( = £16 18<. id,) if the gain per cent 
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2. A person sells a horse for 40/., and loses 9 per cent., 
lile he should have made 20 per cent. ; what is his entire 
js ? 

100/. minus the loss per cent, is to 100/. as 40/. (what the 
>rse cost minus what he lost hy it) is to what it cost. 

£91 : £100 : : 40 .122^^_i2 _ £43 19^, ij^;.^ ^hat the 

vJL 

Bnecost 
Bnt the person should have gained 20 per cent., or ^ of the price : 

kerefore his profit should have been p- — 2-1 £8 15s. 9fti. 

o 

£ t. d. 

8 19 1^ is the difference between cost and selling price. 
8 15 9 1 is what he should have received above cost. 



£12 14 Hi is his total loss. 

4. Bought -mutton at 6d. per Ih., and sold it at Sd. ; what 
was the gain per cent. ? 

5. Bought tea for 58. per Ih., and sold it at Ss. ; what was 
tte loss per cent. ? 

6. If 5 cwt. 3 qrs. 26 lbs. are bought for 9/. 88. and sold for 
11/. 18«. lld.y how much is gained per cent. ? 

7. Bought a tun of wine for 50/. ready money, and sold it 
kr54/. 10«. payable in 8 months; how much per cent, per 
mnom is gained by that rate ? 

If when I sell cloth at 7«. per yard I gain 10 per cent., 
vkat shall I gain per cent, when it is sold for 88. 6d. ? 

7«. : Ss, 6d. : : £110 : £133 lis. &jd. And £133 11<. 5}d 
- £100 = £33 Us. 6\d. is the required sum. 

8. Having sold 2 yards of cloth for lis. 6d. I gained at the 
ite of 15 per cent. ; what should I have gained if I had sold 
;for 12«.? 

Given the cost price and gain, to find the selling price. 

RuLB. 

As 100/. is to 100/. plus the gain per cent., so is the cost 
rioe to the required selling price. 

Example. 
At what price per yard must I sell 427 yards of cloth 
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which I bought for 19s, per yard so that I may gain 8 per 
cent.? 

100 : 108 : : 19«. ^^ = ^1 ^' ^i* 

This result may be proved by the last rule. 

9. Bought yelvet at 4ts. Sd. per yard ; at what price mmt I 
sell it, so as to gain 12-J per cent ? 

10. A merchant receives 180 casks of plums which eoitl 
him I6s, each cask, and trades then against other merchandiM 
at 288. per cwt., by which he finds he has gained 25 per oeni; 
what, on an average, was the weiglit of each cask ? 

Given the gain« or loss per cent, and the selling price t» 
find the cost price. 

Rule. 

As 100/. plus the gain (or as 1002. minus the loss) is to lOOilr 
80 is the selling to the cost price. 

Examples. 

1. If I sell 72 lbs. of tea at 6«. per lb., and gain 9 per'oenU 
what did it cost per lb. ? 

109 . 100 : : 6 : — ^^ = «•• M. 

What produces 109/. cost 100/. ; therefore, what prodaees 
68. must, at the same rate, cost 58. 6d. 

2. A merchant buys 97 casks of raisins at 308. each, tfnd 
selling them at 4/. per cwt. makes 20 per cent. ; for how much 
did he buy it per cwt. ? 

308. X 97 = 291 0«. the total price. 

9Q10« V 120 

Then 100 : 120 :: 2910 : [qq = 3492t. the lemiig 

, , 3492*. / 3492s.\ ,„ «^ . , 
pnce. And ( = \ = i3'65 is the muuber of cwtf^ and 

43*65 

-—- — 50*4 lb., is the average weight of each cask. 

97 lb. 

ThenfiOtt). 4?|- : 1121h. :: 80*. : il?iJ5-22 =- 6e«. 8(i 
486 60-4 ^^ 

5= £3 6s. Sd, the required cost pricCy per cwt. 

11. Having sold 12 yards of cloth at 20«. per yard, and 
lost 10 per cent., what was the prime cost? 
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12. Having sold 12 yttrds of cloth at 20«. per yard, and 
gained 10 per cent., what was the prime cost? 

13. Having sold 12 yards of cloth for 51. 148., and gained 
8 per cent., what was the prime cost per yard ? 

Questions fob the Pupil. 

What is the ohject of the rule ? 

Given the prime cost and selling price, how is the profit or 
loss found ? 
. How do we find the profit or loss per cent. ? 
Given the prime cost and gain, how is the selling price 
found ? 

Given the gain or loss per cent., and selling price, how do 
we find the cost price ? 

PARTNERSHIP OR FELLOWSHIP. 

This rule enahles us, when two or more persons are joined 
in partnership, to estimate the amount of profit or loss which 
MoDgs to the share of each. 

Fellowship is either single (simple) or double (compound). 
It is single, or simple fellowship, when the different stocks 
IttTe heen in trade for the same time. It is douhle, or com- 
poond fellowship, when the different stocks have heen employed 
&r different times. 

This rule also enahles us to estimate how much of a hank • 
npt's stock is to he given to each creditor. 

Rule. • 

Single Fellowship, — As the whole stock is to the whole 
fun or lofis, so is each person's contribution to the gain or loss 
wliich belongs to him. 

Example. 

A put 720^. into trade, B 340/., and C 9^0/.; and they 
|ttned 47/. by the traffic : what is ^'s share of it? 

£ 

720 
840 
960 



47 X 840 



2020 : £47 : : £340 : ^1^-^ =£7 IBs. 2id. 
_ 2020 

pmon'a gain or loss, most evidently be proportional to his eontribut 
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1. A and B buy certain goods, amounting to SOi.^ of whieb 
A pays 30/., and B 50/., and they gain 207. ; how is it to be 
divided ? 

2. A merchant failing, owes to E 500/., and to H 9001^ 
but has only 1100/. to meet these demands ; how much should 
each creditor receive ? 

3. Three persons are to pay a tax of 100/. accordiug ts 
their estates. B's yearly property is 800/., Cs 600/, vi 
D's 400/. ; how much is each person's share ? 

4. Three farmers hold a farm in common ; one pays 97^1 fir 
his portion, another 79/., and the Oiird 100/. The coan^ 
cess on the farm amounts to 34/. ; what is each person's sinn 
of it? 

RULB. 

Compound Fellowship. — Multiply each person s stock by die 
time during which it has been in trade, and say, as thesomef 
the products is to the whole gain or loss, so is each penes i 
product to his share of the gain or loss. 

Example. 

A contributes 30/. for 6 months, B 84/. for 11 mondis^iDli 
C 96/. for 8 months, and they lose 14/. ; what is Cs share rf' 
this loss? 



80 X 6 = 180 for one month 
84 X 11 =*924 
96 X 8 = 768 



99 
99 



= £1872 for one mooth. 



1872 : £14 



£768 



£14 X 768 
1872 



= £5 14«. 101(2. Cs 



5. Three merchants enter into partnership : B puts in 89^ 5i j 
for 5 months, C. 92/. 158. for 7 months, and D 38/. 10i.fif|^ 
11 months, and they gain 86/. 16«.; what should be 
person's share of it ? 

6. Three dealers, A^ B, andC, enter into partnership, sDil" 
in a certain time make 291/. 13.f. id. A's stock, 150/., 
in trade 6 months ; B's, 200/., 3 months ; and Cs, 125/.> 
months : what is each person's share of the gain ? 

7. 0, Y, and X, form a company : O's stock is in 
3 months, and he claims -^ of the gain ; Y's stock is 
months in trade ; and X advanced 756/. for 4 months, 
claims half the profits how much did and Y contribute? 

Ans. 168/., and Y 
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It follows that Y*s gain was ^. Then i : -^ : . 756/. x 
4 : 504^. = O's product, which being divided by his number of 
. months will give 168/. as his contribution. Y's share of the 
itock may be found in the same way. 

8. Three merchants are concerned in a steam vessel : the 
i first, A, puts in 240/. for 6 months ; the second, B, a sum 
[ unknown for 12 months: and the third, C, 160/. for a time 
[ lotknovni. When the accounts were settled, A received 300/. 
I for his stock and profit^ B 600/. for his, and C 260Z. for his ; 
I vliat was B s stock, and C*s time ? 

Ans. B's stock was 400/. ; and Cs time 15 months. 

If 300/. arise from 240/. in 6 months, 600/. (B's stock and 
profit) will be found to arise from 400/. (B's stock) in 12 
months. 

Then 400/. : 160/. : : 200/. (the profit on 400/. in 12 
months); 80/. (the profit on 160/. in 12 months) ; and 80/. 
(die profit on a certain sum for 12 months) : 100/. (the profit 
tti the same sum, for another time) : : (the number of months 

m one case): -^ — (the number of months in the other 

ease) = 15, the number of months required to produce the 
£fference between 160/., C's stock, and the 260/. which he 
leoeived. 

9. In the preceding question A's gain was 60/. during 6 
months, B's 200/. during 12 months, and C's 100/. during 15 
months ; and the sum of the product of their stocks and time 
11 8640/. : what were their stocks ? 

Questions. 

What is Fellowship ? 

What is the difference between single and double fellow- 
ahmj and are these ever called by any other names ? 
What are the rules for single and double fellowship ? 



BARTER. 

Barter enables the merchant to exchange one commodity for 
inother, without either gain or loss. 

Rule. 
Knd the price of -the giveD quantity ttf one kiud oi \xiCit' 
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chandise to be bartered, and then ascertain bow mncb of the 
other kind this price ought to purchase. 

EXAMPLXS. 

1. How much tea at 8s. per lb. ought to be given 
3 cwt. of tallow, at 1/. 16s, 8d, per cwt.f 

£ 9, d. 

1 16 8 

8 



5100 is the price of 8 cwt of tallow, and £5 10^ -r 9 

= 18| the number of poundi of tea which £5 10«., the price of thi 
tallow, would puichaae. 

2. I wish to barter 96 lbs. of sugar, which cost me 8^ per 
lb., but which I sell at 13(/., giving d months' credit, forcauco 
which another merchant sells for 17d. per yard, giving 6 months' 
credit ; how much calico should I receive ? 

I first find out at what price l4M)uld sell the sugar were|^ 
to give the same credit as he does. .' ^ 

If 9 months' credit give me 5d, profit, what ought 6 montUS 
to give me ? 

6x6 80 
8 -: 6 : : 6 : 1|-^ = y = ^ 

Hence, were I to give 6 months' credit, I should charge 11| 
per lb. 

Next, as my selling price is to my buying price, so ought Ul^ 
selling to be to his buying price, both giving the same credit '^ 

Hi : 8 : : 17 : = ^ 12d. ] 

The price of my sugar, therefore, is 96 x 8d. -or 76Sd, ; 
and of his calico, 12d. per yard. 

Hence —r- = 64 ii the reqnired number of yarda. 

JLiH 

1. A has silk at 14«. per lb. ; B has cloth at 12«. 6ef., which 
cost only 10^. the yard; bow much must A xsharge for his 8ilk| 
to make his profit equal to that of B ? 

2. A has coffee which he barters at 6d. the lb. more than it 
cost him, against tea, which stands B in Ss. 2(/., but which he 
rates at ia, 6d. per lb. ; how much did the «ofl^ cost at first! ' 



< 



▲LLIOATION. 187 

lave cloth at Sd. the yard, and in harter charge for it 
and give 9 months' time for payment ; another mer- 
ks goods which cost him 12d. per lb., and with which 
i 6 months' time for payment ; how high must he 
lis goods to make an equal harter ? 
)arter goods which cost 8d. per lb., but for which I 
Idi., giving 9 months' time, for goods which are 
at 17^., and with which 6 months' time are given, 
d the cost of what I receive. 

QUBSTIONS. 

is Barter ? 

is the rule for barter ? 

ALLIGATION. 

•ule enables us to find what mixture will be produced 
nion of certain ingredients, and then it is called Alii- 
tedial; or what ingredients will be required to produce 
I mixture — when it is termed Alligation alternate, 
^tion Medial. — Given the rates or kinds and quantities 
in ingredients, to find the mixture they will produce. 

Rule. 

ply the rate or kind of each ingredient by its amount ; 
le sum of the products by the number of the lowest 
ation contained in the whole quantity, and the que- 
ll be the rate or kind of that denomination of the 
From this may he found the rate or Jdnd of any 
nomination. 

Examples. 

hat ought to be the price per lb. of a mixture contain- 
bs. of sugar at 9e2. per lb., 87 lbs. at 5(i, and 34 lbs. 



9 X 98 = 882 

5 X 87 = 435 

6 X 84 = 204 



219 -T- 1621 = 7(f. per lb. nearly. 



lat will be the price per lb. of a mixture containin 



,<r 
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9 lbs. 6 oz. of tea at 58. 6d. per lb., 18 lbs. at 6«. per Ib^ tod 
4>6 lbs. 3 oz. at 9«. is^d. per lb. ? 



lb. OS. 

A 6 

18 

46 8 



at 
n 



s, d. 

5 6 

6 
9 44 



per lb. 



9f 



rS 9 = 1177 0Z8. -4- 



2 11 6f 

5 8 

21 12 lOf 

29 12 5i=6(2.peroi.BMihi 
or8«.perpeMij 



3. A goldsmitb bas 3 lbs. of gold 22 carats fine, and 2 Ikj 
21 carats fine, wbat will be tbe fineness of tbe mixture? 

In this case tbe value of each kind of ingredient is r^tfrj 
sented by a number of carats. 

lb. 
8 X 22 = m 

2 X 21 = 42 



5)108 



The mixture is 21{ carats fine. 

1. A vintner mixed "2 gallons of wine, at 14a, per 
witb 1 gallon at 12^., 2 gallons at 9«., and 4 gallons at 8i| 
what is one gallon of the mixture worth ? 

2. 17 gallons of ale at 9d. per gallon, 14 at 7^(2., 5 at 9j 
and 21 at 4|i. are mixed together; how much per galkmi 
the mixture worth ? 

3. Having melted together 7 oz. of gold 22 canitB 
12| oz. 21 carats fine, and 17 oz. 19 carats fine, wbat ii 
fineness of each ounce of the mixture ? 

Alligation Alternate. — Given the nature of the mixtoie, 
of the ingredients, to find the relative amounts of the latter* 

RXJLE. 

Put down the quantities greater than the given mean (i 
of them connected with the difference between it and 
mean, by the sign — ) in one column; put the diffc 
between the remaining quantities and the mean (conneel 
with the quantities to which they belong, by the sign +) ^ 
column to the right hand of the former. Unite, by a line, < 
plus with some minus difference ; and then each difierenoe 
express how much of the quantity, with whose differenoe : 
connected, should be taken to form the required mixture 



% 
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If vay difference is connected with more iAan otie otber 
Serence, it is to be coDBidered as repeated for each of the 
fferences with which it is connected ; and the earn of the 
ierences with which it is connected is to he taken as the 
M^oired amount of the qaontity whose difference it is. 

Examples. 
1. How numv poonds of tea at 5i. and 8«. per lb. would form 
mxtora worda ti. per lb. ? 

Iiice. DiSenEcei. Fiice. 



S. How roach sngar at 9d., 7d., 5d., and lOd., will orodnce 
mpi at 8d. per lb. I 

FrioM. Di^nmcM. Prices. 

dT d. d. d. 

lb. d. 

1 " 9 ( ""^ prodnn a mixtare worlh Sd. 



S. What quantity of tee at 4<,, 6«., 8*., and 9*. per lb. will 
induce a miztnre worth 5i.l 

fricn. -Di^TODcet. Prieea. 



J!«iian=^8 - if - • - U + *». = the»WMi. 
(9 — 4 I (tea poniid of <nch required. 

4. How much of anything at 3t., 44., 5s., T«., S»., 9i., lit., 
ri 12f. per lb. would form a mixture worth 68. per lb. ? 

Frieei. Difference!. Fiices. 



I 
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1 lb. at Ss.f 2 lbs. at 4«., 14 lbs. at Bs,, S lbs. at 79., 2 lbs. < 
8«., 1 lb. at 98., 1 lb. at 11«.^ and 1 lb; at 12«. per lb., will fm 
tbe required mixture ? 

How much wine at Ss. 6d. and 9», per gallon will make i 
mixture worth 8«. lOcf. per gallon? 

5. How much tea at 6s. and at 8s. 8d. per lb. will main I 
mixture worth 4«. 4flf. per lb. ? • 

6. A grocer has sugar at 5d., Td.y I2d., and ISd, per lb., ktf 
much of each kind will form a mixture worth lOd, per Ik f 

When a given amount of tbe mixture is required, to find in 
corresponding amounts of the ingredients. 

Rule. 

Find the amount of each ingredient by the last role, 
add the amounts together, and say,- ae their sum ia (o 
amount of any one of them, so is the required quantity of 
mixture to the corresponding amount ef that one. 

EXAMVLB. 

What must be the amount of tea at 4f . per lb. in 786 
of a mixture worth 58. per lb. and containing tea at 6«., 
and 98. per lb. To produce a mixture worth Ss. per lb. 
require 8 lbs. at 4«., 1 at 8«., 1 at 6«^ and 1 at 9a. perl 
But all of these added .together will' make 11 lbs., in 
there are 8 lbs. at 4«. ? 

lb. lb. lb. 8 V 7Sd ^' ^^ 

Therefore 11 : 8 : : 736 : = 636 4^ the 

quantity of tea at 4s, 

That is, in 736 lbs. of the mixture there will be 595 lit 
4^ oz. at 4a. per lb. The amount of each of the other ii^ 
dicnts may be found in the same way. * 

7. 27 lbs. of a mixture worth 4a. 4^. per lb. are reqoin 
It is to contain tea at os. and at Sa. 6d. per lb. ; how much I 
each must be used ? 

8. How much sugar at 4d., 6d.^ and 8^. per lb. must 
be in 1 cwt. of mixture worth 7d. per lb. ? 

9. How much brandy at 12a., Ida., 14a^ and 14a. M 
gallon must thei'C be in one hogshead of a mixtore 
Ida. 6d, per gallon ? 
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rben tlie amoant of one or more of the ingredients b 
a, to find that of the other? 

Rui.B. . 

L8 the amount of one ingredient Tfoand hy the rule) is to 
given araonnt of the same ingredient, so is the amount of 
r other ingredient (found by the rule) to the required quaa- 
f of that of the other. 

EXAHPLi^ 

id Ibe. of tea at 48. per lb. is to be mixed with teas at 6«., 
H^ and '9«. per lb. so as to produce what will be worth 5«. 

lb. ; what quantities must be used ? 

8 lbs. at 4«., 1 lb. at 8«. and at 6s,y 1 lb. at 9«. will make a 
ire worth 5s. per lb. ; therefore, 8 lbs. the quantity of tea 

4s. per lb. (as found by the rule) : 29 lbs. (the given quantity 

the same tea) : : 1 lb. (the quantity of tea at 6s. per lb. as 

1 X 29 
id by the rule) : — - — (the quantity of tea at 6*., which 

o 

inds with 29 lbs. at 4^. per lb.) =s Sf. 

We may in the same manner find what quantities of tea at 

and 9s, per lb. correspond with 29 lbs., the given amount 

tea at 4«. per lb. 

10. How much tea at 6s. per lb. must be mixed with 12 ibs. 
itZi.Sd, per lb. so that llie mixture may be Worth 4«. 4^. 
ferlb.? 

QUBSTIONS FOB THB PUPIL. 

What is Alligation medial ? 

What is Alligation alternate ? 

What is the rule for each of these ? 

Wi*t is the rule when a certain amount of the mixture is 
nquired? 

What is the rule when the amount of one or more of the 
■pedients is given ? 

INVOLUTION AND EVOLUTION. 

When a number is multiplied by itself, the product is 
Bded the power, and the number multipled the root. Thus 
I X 2 s 4 ; here 4 is the square or second power ^f the 
loot 2. hgaia, 2x2x2=s8; here 8 is the ouibe ot i!lDL\t^ 
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power of the root 2. Again 2x2x2x2s=16; here 1$\ 
IS ihe fourth power of the root 2. 

In place of setting down all the flEu^rs we pat down onlf j 
one of them, and mark how often they are supposed to be 
down by a small figure, which, since it points out the nami 
of the factors, is called the index or exponent. Thus, 5' is Aej 
abbreviation for 5x5; and 2 is the index. 5^ 
5 X 5 X 5 X 5 X 5, or 5 in the fifth power. 3^ nu 
8 X 3 X 3 X 3, or 3 in the 4th power. 8^ means 8 X 8 X 
8 X 8 X 8 X 8 X 8, or 8 in the seventh power, &c. 

Sometimes the vinculum is used in conjunction with the indei 

thus, 5 X S\ or (5 x 8 )^ means that the sum of 5 and 8 isii^ 
be raised to the second power. This is very different firoaj 
5"^ •}- 8'^ which means the sum of the squfu^s of 5 and 8 1 
5 4-8* being 169; while 5- + 8* is only 89. 

To raise a number to any power. 

RyLB. 

Find the product of so many factors as the index of 
proposed power contains units, each of the factors being tbt I 
number which is to be involved. 

Example. 
What is the 5th power of 7 ? 

n = 7x7x7x7x7 = 16807. 

The process may be shortened by usmg one or more of tfaff 
products already obtained. 

EZBBCISBS. 
(n 8». (2) 20". (3) 37. (4) 106«. (5) 1-OK, 

To raise a fraction to any power. 

Bulb. 
Raise both numerator and denominator to that power. 

EXAMPLB. 

«)' = f X f x f =H. 

EXBBCISBS. 

<6) <!)*. (7) (I)'. (8) {i)\ (9) (;)». 
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ise a mixed number to any number. 

RULB. 

2e it to an improper fraction; and tben proceed Bf* 
in the last rule. 

Example. 

(2i)* = (i)* = W. 

Exercises. 
135)», (11) {Zf)K (12) (6D* as) (*»'• 

EVOLUTION 

method of extracting the roots of powers. It is, 
e, the direct opposite of Involution ; by referring to 
] will be plain, that the square root of a number multi- 
itself will produce that number ; and that the cube 
iltiplied tvDice by itself will produce the number (or 
of which it is the root. 

J, also, are expressed by exponents — ^but as these ex- 
are fractions, the roots are called ^^ fractional powers." 
I means the square root of 4 ; 4^ the cube root of 4 ; 
the seventh root of the fifth power of 4. 
; are also expressed by ^/, called tbo radiral sign, 
used alone, it means the square root thtis, \/d is the 
root of 3; but other roots are indicated by a small 
(laced within it — thus, V^, which means the cube 
5. %/ V (7f ) is the cube root of the square of 7. 

8. 4. 5. 6. 7. 8. 9. 

9. 1«. 25. 86. 49. 64. 81. 
27. 64. 125. 216. 843. 612. 729. 

:tract the square root of any number. 

Rule. 

B the given number (106929) into periods of two 
3ach, by placing a point over the unit figure, and 
ry alternate figure towards the left. Find the square 
of the first period, 10, and place it in the quotient, 
tlie square of it, 9. from the first period, and to the 
sr annex the next period, 69, for a dividend. Double 





1. 


2. 


1. 


1. 


4. 




1. 


a 



i 
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the root already found, 3, for a diyisor, and snpponng Aa 
unit figure, 9, omitted, find how often it, viz. 6, is contained^ 
in the dividend. It is contained twice, place the 2 then Mj 
hi the quotient and th« divisor. Miiltiplj hy it, 2, the diViHfiJ 
62, and subtract the product, 124, from the dividend. S^ 
down another period, and proceed thus till all the periods flt 
brought down. 

If there be a remainder after all the periods are nfleJ^ 
periods of ciphers may be annexed ; when the result will Mi 
decimals. Should there be decimals in the given nnmbei^ 
still the pointing is to begin from the units' place ci' the i£p 
tegers, and a point to be placed over every alternate iigiu* 
both right and left. 

Example. 

106929 ( 827 root 
9 



«2 ) 169 
124 

647 ) 4529 1 

4529 

The square root of a fraction is found by extracting tbtf 
square root of the numerator for a new numerator, and ibo 
root of tho denominator for a new denominator. If, howevets 
this cannot be done, let the fraction be reduced to a decimal 
and the root extracted as before. 

Exercises. 

Find the square roots of the following numbers. 

(14) 809761 (15) 6225211 (16) 1234821 

(17) 2052091 (18) 4795*257311 (19) 24674-1264! 

(20) :^^ (21) ^U 

^ ' 144 ^^ 1369 



•^ EXTRACTION OF THE THIRD OR CUBE ROOT. 

To extract the Cube root of any number is to find a number 
which when multiplied twice by itself will produce the givmr 
number. 
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Rule. 

Divide the given numbers into period of three figures, begin- 
ig at the place of units. Place the cube root of the first 
nod 2, in the quotient, and subtract its cube 8, from the 
jt period, and bring down the next period for a dividend, 
lich is 4812, to find a divisor. Multiply the square of 
e figure placed in the quotient by 300 = 1200; find 
»w often this is contained in the dividend, viz. 3 times; 
ace the 3 in the quotient for the second figure of the root, 
nltiply the part of the root formerly found, viz. 2, by the 
8t ^gure placed in the root, viz. 3, and the product by 30 = 
30 ; add this and the square of the last figure placed in the 
K)t to the divisor, viz. 1200; multiply the sum of these, 
389, by the last figure placed in the root, 3, and subtract 
le product, 4167, from the dividend, 4812; bring down 
lotber period for a new dividend, and proceed in the same 
anner. 

Example. 

Find the cube root of 12812904. 

12812904 (234 
8 



X 2 = 4 X 800 = 1200 4812 

X 8 = 6 X 80 = 180 
X 3 =9 



1889 X 3 = 4167_ 

645904 
23« X 800 = 168700 
23 X 4 X 80 = 2760 
4« = 16 

W1476 X 4 = 645904 



To extract the cube root of a vulgar fraction reduce it to a 
3cimal, and then extract the root. 
In mixed numbers reduce the fractional part to a decimal. 

Exercises. 

Find the cube root of the following numbers. 

(22) 878248. (23) 64872. (24) 889017. (26) 1095727. 
(26) 84604619. (27) 62784.'87^. (28) 7834-8748. 

(29) •068167376. (30) |. (81) 7i. 



ue 
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Questions fob the Pupil. 

What are Involution and Evolution ? 

What are a power, index, and exponent ? 

What is the meaning of square and cube, of the square and 
cube roots ? 

What is the difference between an integral and a fractiooil 
index? 

How is a number raised to any power ? 

What is the rule for finding the square root? 

What is the rule for finding the cube root ? 

How is the square or cube root of a fraction or of a mixed 
number found? 

PROGRESSION, 

A progression consists of a number of quantities increasing 
or decreasing by a certain law, and formmg what are called 
continued proportionals. When the terms of the series con- 
stantly increase it is said to be an ascending^ but when tfaflf 
decrease (increase to the left), a descending series. 

In an equidifferent or arithmetical progression, the quantitiei 
increase, or decrease by a common difference. Thus, 5, 7, ^ 
11, &c. is an ascending, and 15, 12, 9, 6, &c. is a descendiif 
arithmetical series or progression. The common difference il 
the former is 2, and in the latter 3. A continued propordoi 
may be formed out of such a series. Thus — 

5 : 7 :: 7 : 9 :: 9 : 11, &c.; and 15 : 18 
12 : 9 : : 9 : 6, &c. ; or we may say, 5 : 7 : : 9 S 
11 : : &c. ; and 15 : 12 : : 9 : 6 : : &c 

In a geometrical or equirational progression, the quantioei 
increase by a common ratio or multiplier. Thus, 5, 10, 20, 4ft 
&c. ; and 10000, 1000, 100, 10, &c. are geometrical seri* 
The common ratio in the former case is 2, and the quantiMi 
increase to the right ; in the latter it is 10, and the quantitiei 
increase to the left. A continued proportion may be formed 
out of such a series. Thus — 






20 : : 20 : 40, &c; and 10000 : 
100 : : 100 : 10, &c.; or we may «y 
40 : : &c.; and 10000 : 1000 : : 100 : 



5 : 10 : ; 10 
1000 : : 1000 
5 : 10 : : 20 
20 : : &C. 

The first and last term of a progression are called kj 
eairemesy and all the intermediate terms its r^eans. 
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Arithmetical Progression. — To find the sum of a series of 
ms in arithmetical progression. 

Rule. 

Multiply the sum of the extremes hy half the number of 
rms. 

Example. 

What is the sum of a series of 10 terms, the first being 2, 
id the last 20 ? 

2 H- 20 X ^ = 110. 

■A 

This may be proved by setting down the progression twice 
rer, but in such a way as that the last term of one shall be 
nder the first term of the other series. 

Then 24 -f 21 + 18 + 15 + 12 4- 9 = the sum. 
9 + 12 + 16 + 18 + 21 + 24 = the sum. 

J^ero^^}*^ + 83 + 83 + 38 + 83 + 33 = twice the anm. 

Exercises. 

1. One extreme is 3, 1 the other 15, and the number of 
rms is 7 ; what is the sum of the series ? 

2. One extreme is 5, the other 93, and the number of terms 
49 ; what is the sum ? 

3. One extreme is 147, the other f, and: the number is 97; 
hat is the sum ? 

Given the extremes, and number of terms, to find the 
»inmon difference. 

Rule. 
Find the difference between the given extremes and divide 
by one less than the number of terms. The quotient will 
) die common difference. 

Example. 

In an arithmetical series the extremes are 21 and 3, and 
e number of terms is 7 ; what is the common difference ? 

21 —'3 -r 7 — 1 = 18 -r 6 = 3 the required number. 

Exercises. 

4. The extremes of an arithmetical series are 21 and 497, 
3 number of terms is 41 ; what is the common difference ? 

h2 
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5. The extremes of an arithmetical series are 127f|, am 
9^n an<^ the number of terms is 26 ; what is the eommfli 
diflference ? 

Given the extremes and common difference, to find tb 
number of terms. 

Rule. 

Divide the difference between the given extremes by tlii 
common difference, and the quotient plus unity will be 4i 
number of terms. 

Example. 

How many terms in an arithmetical series of wbidi till 
extremes are 5 and 26, and the common difference 3 ? 

no r 

— - — = 7. And 7 + 1 = 8 if the nnmber of teimn 

6. In an arithmetical series, the extremes are 96 and 11 
and the common difference is 6; what is the nnmber 
terms? 

7. In an arithmetical series, the extremes are 14 andi 
and the common difference is 3 ; what is the number 
terms ? 

Geometrical Progression. — Given the extremes and 
ratio, to find the sum of the series. 

Rule. 

Subtract the lesser extreme from the product of the 
and the common ratio ; and divide the diffeience bj one 
than the common ratio. 

Example. 

In a geometrical progression, 4 and 312 are the e: 
and the common ratio is 2 ; what is the sum of the series! 

812 X 2 — 4 J 

-— ^ 620 the required number. j 

J - 1 ^ 

8. The extremes of a geometrical series are 512 and | 
and the common ratio is 4 ; what is the sum ? 

9. The clocks in Venice and some other places strike 
24 hours, not beginning again as ours do after 12 ; how 
sti^->kes do they give in a day? 
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10. A butcher bought 100 sheep : for the first he gave 1«., 
nd for the last 9/. Ida.; what did he pay for all, supposing 
beir prices to form an arithmetical series ? 

11. A person travelling into the country went 3 miles 
he first day, 8 miles the second, 13 the third, and so on, 
iiitil lie went 58 miles in one day ; how many days did he 
a^vel? 

12. A man, being asked how many sons he had, said that 
^e youngest was 4 years old, and the eldest 32, and that he 
had added one to his family every fourth year ; how many 
bad he? 

Questions for the Pupil. 

What is meant by ascending and descending series ? 

What is meant by an arithmetical and a geometrical pro- 
gression ; and are they designated by any other names ? 

What are the common difference and common ratio ? 

Show that a continued proportion may be formed from a 
series of either kind ? 

What are means and extremes ? 

How is the sum of an arithmetical or a geometrical series 
found? 

How is the common difference or ratio found ? 

How is an extreme of an arithmetical or geometrical series 
found? 

PROMISCUOUS EXERCISES. 

1. How much is -J of 186 acres 3 roods? 

2. How much is ^ of 15 hours 45 minutes ? 

3. How much is ^^Ipg of 19 cwt. 3 qrs. 7 lbs. ? 

4. What is the simplest form of a fraction expressing the 
Comparative magnitude of two vessels, the one containing 

tons 3 hhds., and the other 5 tuns 2 hhds. ? 

5. What is the sum of f of a pound and ^ of a shilling ? 

6. A boy divided his marbles in the following manner : to 
A he gave ^, *o B -^J^, to C ^, and to D J, keeping the rest; 
' Dw many did he give away, and how many did ho keep ? 

7. What is the value of 86875/. ? 

8. What is the value of 05375/. ? 
0. How much is 0*875 of a yard ? 

0. How much is 0*875 of a gallon ? 
11. How much is 03945 of a day ? 
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12. How much is 009375 of an acre p 

13. A debt of 120/. will be due as follows: 50il in 
months, 40/. in 5 months, and the rest in 7 months ; wi 
may the whole be paid together ? 

14. A debt is to be discharged by paying -J^ in 3 mont 
•J- in 5 months, and the rest in 6 months ; what -is the-eqi 
time for the whole ? 

15. Reduce 873 guilders 11 stivers bank money to 
rent money, agio being 4 J per cent. ? 

16. Reduce 1186 guilders 4 stivers 8 pennings current 
bank money, agio being 4| per cent. ? 

17. Reduce 2746 dollars 30 cents, to British money 
4f8. 3\d. per dollar ? 

18. In 199/. lU. lOd. British, how much Flemish moi 
exchange 84ts, 9d. per pound sterling ? 

19. Reduce 330/. to francs, &c., at 23 francs 25 cenl 
per pound sterling ? 

20. Reduce 809/. 9s. 8d. to piastres, &c., at 40fi. perj 
piastre ? 

21. Reduce 589/. Ss. 2^c/. to dollars at 4«. S\d, per dollar. 

22. A .merchant at London has jcredit for 680 piastres 
Leghorn, for which he can draw directly at 50d. per piastwl? 
but choosing to try the circular way, they are by his orden 
remitted first to Venice at 94 piastres per 100 ducats; thenoe 
to Cadiz at 320 maravedis per ducat; thence to Lisbon at 630 
rees per piastre of 272 maravedis ; thence to Amsterdam at 
50<^. per crusade of 400 rees; thence to Paris at 18|</. per : 
franc; and thence to London at lOld. per franc; how madi 
is the circular remittance better than the direct draft, reckon^ 
ing ^ per cent, for commission ? 

23. Bought 5 cwt. 3 qrs. 14 lbs. of bacon at 34«. per cwt^ 
and sold it at SSs. 4id, per cwt. ; what was the gain on the 
whole ? 

24. When wine is bought at V7s. 6d. per gallon^ and sold 
for 27s. Sd.f what is the gain per cent. ? 

25. Bought hops at 4Z. 168. per cwt., at what irate must 
they be sold to lose 15 per cent. ? 

26. Two persons are to share 100/. in the proportions of % 
to B, and 1 to C ; what is the share of each ? 

27. A ship worth 900/. is entirely lost ; ^ of it belonged to 
B.^ to C and the rest to D ; what should be the loss of each, 
^40/. being received as insurance ? 

^S, Three merchants form a com\)an:^ ;^ ^>\\& \^^l..,«a;id 
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1601. ; D's share of 62L, which they gained, comes to 16/. ; 
w much oF the gain belongs to B, and how much to C ; and 
lat is D's share of the stock p 
29. Three persons have received 66 5L interest ; B had put 

4000Z. for 12 months, C 3000/. for 15 months, and 
5000/. for 8 months ; how much is each person's part of 
e interest ? 

80. B has 5 tons of butter at 25/. 10s. per ton, and 10^ 
ns of tallow, at 33/. IBs. per ton, which he barters with C, 
reeing to receive 150L Is. 6d. in ready money and the rest 

beef at 21«. per barrel; how many barrels is he to receive ? 

31. Two persons barter : A has sugar at Sd, per lb., but 
larges it at 13c/., and gives 9 months' time; B has cocoa at 
Id. per lb., and charges it at lid. per lb. ; how much time 
Bst B give to make the barter equal ? 

32. A merchant has sugar at 5^., 10^., 12</., and \6d. 
ix lb. ; how many pounds of each will form a mixture worth 
\d. per lb. ? 

33. A druggist is desirous of producing, from drugs at 5«., 
f., 8#., and 9«. per lb., 1^ cwt. of a mixture worth 7«. per lb. ; 
»w much of each kind must he use for the purpose P 

34. How much brass at 14d per lb. and pewter at 10\d. 
>r lb. must I melt with 50 lbs. of copper at \6d. per lb., so 

to make the mixture worth \s. per lb. p 

35. How much wine at Is. 5d.y at 5s. 2d.^ and at 4fS. 2d. 
'T gallon must be mixed with 20 gallons at 6s. Sd. per gallon, 

make the mixture worth 6s, per gallon p 

36. What is the square root of 22420225, of 328329, and 
91-9681 ? 

37. What is the cube root of 179597069288 and of X/8S ? 

38. One extreme is 4|, the other 143, and the number of 
rms is 42 ; what is the sum p 

39. The extremes of an arithmetical series are 77|~| and 
and the number of terms is 84 ; what is the common dif- 

rence? 

40. In an arithmetical series 49 and ^ are the extremes, 
d 106 is the number of terms ; what is the 94th term ? 

41. The extremes of a geometrical series are 12, and 
"5692, and the common ratio is 11 ; what is the sum p 

42. A person bought 17 yards of cloth : for the first yard 
gave 2s.f and for the last 10s,; what was the price of all P 
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rhe Answers to the Exercises in Notation are not given, 
lot being considered necessary. 

[n this work the Exercises in Simple Addition, as far as 
) Idth, are so constructed as to admit the application of an 
ificial test, enabling the teacher to ascertain at a glance 
i accaracy of the results presented by the pupils 

Example. 

Read — ^in succession from the top— the figures in the units 
anon, and if you reckon each figure one less as you pro- 
3d you will bare read the figures of the answer. 
Thus — in exercise the 7th, four figures takea from the top 
the units column give 5395, which being read each one 
8, give 4284 the answer. 

Note that in these tests 1 less than is reckoned 9 with- 
t carrying; accordingly in the 13th exercise the testing 
ores 307954 are read 296843. 
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TTotaUo^ and Numeration, Answers not given in the Key, 

it being considered unnecessary. 



Hemofki an' the Construction of the Exetmses in Addition 

(as far as the \^th sum only). 

To Test the Results in Addition. 

Read in succession from the top the figures in the units* 
eolamn, and if yoa reckon each figure 1 less as jou proceed, 
jon will have read the figures of the Answers. 

Thus, in the 4th Exercise, 3 figures taken from the top of 

' the units* column give 468, which heing read each one less 

, i^ve 357, the Answer. Note, that (in these Exercises) 1 less 

Uian is reckoned 9, without carrying. Accordingly, in the 

10th Exercise, the testing, figures 59060 are read 48959. 

This mode may he found occasionally useful to the Teacher, 

because for these questions there will he no necessity to refer 

\ to the Answers in this Key. 
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ADDITION. 




No. 


Answebs. I 


No. 


Ahswebs 


1. 


24 




13. 


296843 


3. 


27 




14. 


4257 


3. 


476 




15. 


1658286 


4. 


357 




16. 


7861214 


5. 


4736 




17. 


JB57821 


6. 


2497 




18. 


2246 


7. 


4284 




19. 


204 


8. 


8278 




20. 


251 


9. 


46839 




21. 


6839 


10. 


48959 




22. 


2197 


11. 


19582 




23. 


£84 


12. 


605479 









SUBTRACTION. 



No. 


Amswebs. 


No. 


Answers 


1. 


243523 


11. 


213899048 


2. 


318452 


12. 


99906918 


3. 


136015 


13. 


1205995 


4. 


5304210 


14. 


359244 


5. 


35647463 


15. 


8072 


6. 


32865265 


16. 


171 


7. 


548065820 


17. 


870 


8. 


7920856 


18. 


875834 


9. 


299932896 


19. 


78 Years. 


10. 


98987069 







20 A*s houses £8574 
B's .. 4770 



tt 



B the richest man by £1196 



MULTlPLICATIOlf. 



MULTIPLICATION. 



AmnvEKs, 
1 14734986 
389S3784 

177745080 
81597049 



Product «8355714 



&634dl873 

83517340 

8340724S 

38491ft7368 

604880734 
8461633604 
8337666528 
57694651 
&99146417 
B369416S 
6781671008 



1338636ft 
33349953 
18331400 
33150413 
S0896344 
1991333U 
19835056 
50S16416 
' 83080993 
67667683 
71660144 



86663376 Units. 
6337468 Teas. 



Product 386885S837 



36. 68566687 Units. 

58771446 Tens. 
9795341 Hundi. 

ProdBot 1685805347 



37. 11847850 Units. 

14317430 Tens. 
71O8T10 Hundr. 

Product 864893050 



38348340 Units. 
399676500 Hundr. 



Product 3435118340 



89. 1761403 Units. 

880701 Tens. 

1174368 Hund 

667164 Thoa 

Product 716139313 



4 


SECTION I. 




No. 


Answebs. 


No. 


Answbbs. 


40. 


468800000 Hundr. 


44. 


1172940 I 




2344000 Thous. 




586470 1 






8518820 I 


Product 2812800000 




5278280 '] 


J ^ 


7168752 Units. 




41. 






477916800 Thous. 


Produc 


)t 6687149640 


Product 4786386752 






. 


4&. 
4ft, 


£^720 


42. 


758944 Units. 


£80492 




948680 Tens. 


47. 


1872' 




1617888 Hundr. 


48. 


£8240 




1328152 Thous. 


49. 
50. 
51. 
52. 


788 r 


Product 1490186644 


80 wi 
1096 1 


48. 


3242785 Units. 


56940 1 




2594228 Tens. 


53. 


768000 1 




61884860 Thous. 


54. 
5I0N. 


111690 1 


Product 5217641065 






DIVIS 




No. 


Answers. 


No. 


Abbwbbs. 


I. 


3265947a 


15.. 


4867592 


2. 


47953684 


16. 


6836472— 


3. 


25273947 


17. 


680095 


4. 


26491588 


18. 


4686857— 


5. 


21697384 


19.. 


68497075 


6. 


4654354— 8 rem. 


20. 


7898628- 


7. 


97506380 


21. 


26654 ] 


8. 


163740526— 3 rem. 


22. 


418^5—] 


9. 


86852040 


23. 


40364—: 


10. 


134920288— 1 rem. 


24. 


24995 


11. 


47162696 


2S. 


17862— { 


12. 


185260241— 5 rem. 


26. 


8708— 


13. 


472866— 1 rem. 


27. 


6828—: 


14. 


974863 


28v 


4408 ! 



DIVISION. 



5 



' AK8W£RS. 

10902—34 rem. 
1889—64 rem. 
3309—88 rem. 
3450—76 rem. 

78)842786(10804 
78 

627 
624 

886 
312 

74 remains. 



No. Answers. 

(87) 2864)7198641(2513 
6728 



14706 
14320 



8864 
2864 

10001 
8592 

1409 remaiiid. 



946)976842(1032 
946 

3084 

2838 



2462 
1892 

570 remains. 



648)6416879(9902 
5832 



6848 

6832 
1679 
1296 



383 remains. 

4107)2876407(700 
^8749 



(38) 



26^00)24807,08(954 
234 

140 
180 



107 
104 



308 remains. 



(39) 96,00)40202,64(418 
884 



180 
96 



1507 remains. 



842 
768 



74Q4 t«ai%. 



6 



81CTI0H I. 



No. 



Answebs. 



(40) 43,00)96876,00(-22ft2 
86 

106 
86 

215 

126 
86 



41. 
42. 

4a. 
41. 
45. 
46. 



4000 remains. 



£702 IDs. Od. 

;£5000 

£29 

190 ounces. 
£670 16«. 6Jc?. 

S6 hours. 



-■I 



No. 



Akswbrs. 



miles. 
(47) 495)95178000(19220^ 
495 



(48) 



4567 
445& 

1123 
990 



1830 
990 



8400 
2970 

4300 
3960 



^0 remaiiu 



27)25000(925 
243 



70 
64 

160 
135 



25 remains. 



COMPOUND ADDITION. 



COMPOUND ADDITION. 



No. 



Answebs, 



No. 



Answebs. 





£ 


s. 


d. 








1. 


183 


4 i 


11. 


Atoibdufois Weight. 


2. 


201 


4 


9 








3. 


220 


10 


2 




cwt. 


qrs. lbs. oz. 


4. 


221 


7 


8i 


32. 


128 


3 14 


5. 


5516 


14 


2 


33. 


148 


2 15 


6. 


822 


11 


2 


84. 


100 


4 


7. 


9227 


17 


10 


35. 


173 


10 


8. 


28656 


4 


4 


36. 


271 


2 11 


9. 


22440 


16 


lOf 


37. 


216 


1 24 


10. 


32505 


1 


8* 


38. 


1248 


1 26 


11. 


20466 


4 


3i 


89. 


1416 


24 


12. 


6825 


7 


Of 


40. 


2297 


2 1 14 


13. 


15776 


12 


9| 


41. 


8541 


3 6 


14. 


20002 


1 


9* 


42. 


2482 


26 12 


15. 


15565 


16 


Of 


43. 


26 


10 11 


16. 


13944 


2 


^ 








17 


2543 





7 








18. 


2170 14 


H 


Apotheoabies* Weight 


19. 


2352 15 


n 








20. 


2421 


1^ 


8 




lb. ( 


M. drs. 8C. grs. 


21. 


2637 


14 


H 


44. 


80 


9 3 


22. 


1859 


15 


01 


45. 


86 


17 2 


23. 


1068 


2 


4: 


46. 


3 


7 3 


24. 


409 


2 


9i 


47. 


4 


6 18 




Tboy Weight. 


















LCNG Measube. 




lb. 01. dwt. gn. 








25. 


21 11 18 







pole yds. ft. in. 


26. 


14 4 19 


11 


48. 


13 


118 


27. 


170 1 


L 4 


19 


49. 


9 


7 2 


28. 


15 4 1 


14 








29. 


277 1 4 


13 




mile fori, pole 


80. 


201 16 


4 


50. 


12 


6 


31. 


139 3 16 





51. 


174 


3 32 



8 
No. 



Amswebs. 



SECTION I. 

No. 



Squaejs or Land Measure. 

a. r. p. 

b'^, 160 1 37 

53. 167 2 14 

yds. ft. in. 

54. 98 8 139 

55. 85 8 134 

Cubic Measure. 

yds. ft. in. 

56. 8 8 348 

57. 9 4 660 

Ale or Beer Measure. 

58. 3 hhd. 17 gal. 1 qt. 1 pt. 

59. IbO bar. 2b gal. 

Wine Measure. 

galls, qts. pts. plls 

60. 255 1 3 

61. 200 1 1 

Dry Measure. 

62. 8 wey 1 qr. 6 bush. 

63. 4 bush. pk. 1 gal. 3 qt. 



Answers. 
Oloth Measure. 



64. 21 Eng. ells. 3 qrs. 2 vk 

65. 22 yds. 1 qr. 2 nls. 

Tbcb Mbaburb. 

66. 4yrs. 6 mo. d wk8.3di. 

67. 3 wks. 6 ds. 19 hn. im* 

Akgui«ar Measure. 

deg. min. sec. 

68. 113 61 

69. 119 9 41 

CoAi. Mxabube. 

70. 14 St. 3 bush. 1 pk. 

71. 94chld. llsks. Otok. 

Wool Wright. 

72. list. 3 sks. wey 6 tds. 

73. 50 tod cloves 1 poond 

74. £671 12 8i 

75. 108 cwt qr. 7 lbs. 

76. 21 lbs. 4 oz. 

77. 357 yds. 3 qrs. 2 nls. 

78. 17 tuns 2hhds. 

79. 471 acres 1 rood 27 pdi 

80. 34 years 6 month. 



COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION. 



Akswubs. 




2 
9 
73 15 10 



lOf 



267 7 

199 18 
88 

970 19 

437 3 
430 18 Hi 

201 1 2i 

544 18 10 
1603 14 lOi 

809 10} 

Teot Weight. 

lb. oz. dwt. grs. 

4 18 19 

6 14 13 

28 3 10 21 

11 1 6 3 

0IBDUP0I8 Weight. 

lb. 17 oz. 6 dwt. 
qr. 61b. 13 oz. 12 dwt. 
cwt. 2 qrs. I lb. 12 oz. 
ton 10 cwt. 1 qr. 22 lb. 

>THECABIES' WeIGHT. 

lb. oz. 6 dwt. 2 scr. 
b. lOoz. 7dwt.08c. ISgr. 
b. 7oz. 5dwt. 1 80. 15 gr. 



No. Answers. 

Long Measure. 

28. 2 mile 6 furl. 25 perches. 

29. 4 furl. 30 perch. 2^ yds 

30. 8 perch. 2^ yds. 2 feet 

31. 2 yds. 11 iuches. 

Square or Land Measure. 



32. 
33. 
34. 
35. 



a. 

25 

22 

24 

13 



r. 
2 
1 



p. 
25 

30 

2 30 

2 38 



36., 
37. 

38. 



Cubic Measure. 

yds. ft. in. 

13 19 1692 
17 24 1616 
13 16 526 

Liquid Measure. 



39. 22 tuns 229 gals. 4 qts. 

40. 38 tuns 1 hhd. 60 gals. 

41. 1 bar. 8 gals. 1 qt. OJ gt. 

42. bar. 4 gals. 3 qt. 1 pt. 

I Dry Measure. 

43. 30 qrs. 5 bush. 2 pks. 

; 44. Ibsh. 2 pks. 1 gal. 1 pot. 

! 45. 3 qrs. 3 bsh. 2 pks. I gal. 

Cloth Measure. 

46. 17 yds. 2 qrs. 3 nls. 

47. 2 Flem. ells 1 qr. 3 nls. 

48. 1 Eng. ell 3 qrs. 2 nls. 

49. 1 Fr. ell 4 qrs. 8 nls. 



10 



SECTION I. 



No. Answers. 

Time. 

60. 18 yrs. 49 wks. 4 days 

51. 15 yrs. 47 wks. 5 days 

&'2. 29 days 15 hrs. 30 min. 

53. '2m. 1 w. 4d. 18h. 34m. 

Angular Measure. 

54. 5 deg. 53 min. 3 sec. 

55. 3 sgn. 25 deg. 37 m. 29 s. 

56. Is. 26d. 50m. 51s. 59 th. 

Goal Measure. 

57. 1 chald. 1 sack 1 bush. 

58. 1 sack 1 bush. 3 pks. 



No. Answers. 

Wool Weight. 

59. 2 sks. 1 way 1 tod 

60. 3 stones clove 8 lbs. 

61. 15 yds. and £6 16$. 

62. £58 lis 4d. 

63. Jg4166 199. t^d. 

64. 86 tn. 18cwt. Sqr. 271 

65. 249 yds. 1 qr. 1 nl. 

66. 193 acres 37 perches 

67. 350hides&32lcwt. 51 

68. 36csk. 186cwt. 3qr.l5] 



COMPOUND MULTIPLICATION. 



No. Answers. 

& as. d, 

1. 399 11 9i 

2. 412 8 7i 

3. 306 2 4i 

4. 463 3 -8 

5. 124 14 8i 

6. 130 17 7i 

7. 231 6 11 

8. 126 5 Of 

9. 876 3 9 

10. «67 8 1^ 

11. 719 15 6 

12. -610 11 8i 

13. 548 7 8 

14. 849 6 If 

15. 239 17 4i 

16. 5322 4 Oi 



No. 
(17) 



(18) 



Answers. 

& $. d. 

4 5 €i X 

4 



17 


2 


•2 
4 


^£68 


8 


8 


£ 


8. 


d. 


a 


8 


9 X 


S7 


2 


6 
8 


£U1 


7 


6 



COMPOUND MULTIPLICATION. 



11 



Amswj 

£ s. 
4 16 


SfiS. 

d. 

7 
10 


X 
X 
X 
X 


20 
22 

: 

28 

82 

1 


No. 
(83) 

(24) 
(86) 

(26) 


Answebs 

£ s, d. 

2 17 6 

6 


X 


48 5 


10 
2 


17 6 
6 




£96 11 


8 


£103 10 




£ s. 
5 14 


d. 
11 


£ B. d. 
8 19 7* 
7 


X 


62 19 


IH 

2 


27 17 4i 
6 




£125 Ifi 


1 11 


£167 4 8 




£ s. 
9 11 


d 

8i 

7 


£ B. d, 
8 16 7 

8 


X 


66 18 


loi 

4 


80 12 8 
7 




£267 16 


7 


£214 8 8 

£ 8. d. 
2 8 6 

8 




£ «. 
8 6 


4 
8 


X 


66 10 


8 
4 


17 8 
8 




£266 2 


8 


£189 4 





30 



42 



50 



61 



u 


* 


sBcnoir I. 


( 


No. 


Akswebs. 




No. 


Akswiibs. 


m 


£ «. i. 

8 4 7 

9 


X 81 


(30) 


£ 9. d. 

86 18 4i by 

£ 9. d. 




29 1 3 


86 13 4^ X 
10 



(28) 



(29) 



9 



£261 11 3 



£ 9. d. 

9 4 X 100 
10 



4 13 4 
10 

£46 13 4 



£ 9, d. 

64 16 7J by 68 

.£ 8, d, 

64 16 7i X 8 
10 



648 


6 


3 
6 


8889 


17 


6 


518 


13 





£4408 


10 


6 



(01) 



866 13 


7 


6066 16 
433 » 


3 
101- 


£6500 3 


U 



£ 9. d. 

69 12 6i by 

£ 9, d. 
69 12 6| > 
10 



696 5 


5 
9 


6266 8 
208 17 


9 

H 


£6475 6 


^ 



N.B.— The Exercises from Nos. 17 to 28 may be performed with 
fittton than tiioie shown in the aboye examples. 



COMPOUND MULTIPLICATION. 



Id 



Akbwebs. 

£ 9, d, 

648 19 7f by 

£ 8. d. 
648 19 7| X 
10 


68 

8 


6489 16 H 
6 




88988 18 9 
5191 17 2 




£44180 15 11 





£ 8. d. 

867 16 4i by 246 

& 8, d, 

867 16 4i X 6 
10 



8678 8 6^ X 4 
10 



86781 15 5 

' 2 

78568 10 10 

14712 14 2 

2206 18 li 

' 4 

400488 8 \i 



No. 



(34) 



(35) 



Answers. 

& 8. d, 
658 18 7 by 478 

& 8. d. 

658 13 7 X 8 
10 



6586 16 10 X 7 
10 



65867 18 4 
4 

263471 13 4 

46107 10 10 

5269 8 8 

£314848 12 10 



£ 8. d. 
467 15 8f by 647 

£ «, d. 
467 15 8| X 7 
10 



4677 17 


3J X 4 
10 


46778 12 


11 

6 


280671 17 

18711 9 

8274 10 


6 
2 


JB302657 16 


H 



14> 

No. 

(36) 


Answbbs. 

£ 8. d. 
676 4J by 

£ 8. d, 

676 4i 

' 10 


608 
X 8 


[OK X. 

No. 
(38) 


£ 8. d. 
807 14 6i by 68 

£ 8. d. 

807 U 6i 
10 




6760 3' 6J 
10 


§077 ft 2i X 
10 




67601 16 6 
6 


-60772 la 1 
'6 




405010 12 6 
6400 2 10 


484636 12 § 
_ :64618 1 ,8 




£410410 15 4 


£549263 14 2 



(37) 



£ 8. 

663 IS 

£ 
563 


d 

! Of by 785 

8. d. 

la Of X 6 
10 


6636 


^ 


7i X 8 
10 


^6360 


S 


3 
7 


304522 

45088 
2818 


6 




9. 

3i 


£442428 


9 


Of 



£ 8 'fi 

(39) 98 13 si by 8 

£ «. d. 
98 13 8i X 
10 

986 16 lOi 
8 



■rti^ 



Y894 15 
690 1ft 9i 

£8586 10 92 



OOMPOUITB MULTIBLICATION. 



15 



Ahswxbs. 

£ B, d. 

42 16 7i by 46 

& ^. d. 
42 16 7^ X 5 
10 



428 


6 


3 
4 


8203 15 5 X 
10 


1713 
214 


3 

8 





^2037 14 2 
2 


£1927 


164075 8 4 

49222 12 a 

6563 -0 4 










JB219861 1 2 



£ • ' 9» ' d, 

746 7i by ^6 

JB 9. d. 
UQ 7i X 6 
10 



7460 a Oi 
9 

67142 14 ^ 
4476 a. 7i 

£71618 18 



f^ 



"pHSi? 



No. Akswjebbs. 

£ 8. d. 

{4J^ 820 7 6i by 268 

£ «. d. 

820 7 6J X 8 
10 



£ 9. d. 

v(l3) 763 16 ^1 by 403 

£ «. d. 

V63 16 Oi X 3 
10 



HBiHaate 



7638 7i 
10 

76880 6 3 

4 

■I ii 11 

805521 5 
2291 8 2i 

£307812 13 2i 



raOTION !• 



Answers. 

£ 8. d. 
278 9 lU Vy 784 

£ 8. d. 

278 9 Hi X 4 
10 



2784 19 



7x8 



10 



27849 16 10 

7 

194948 10 10 

22279 16 8 

1113 19 10 

£218342 7 4 



£ 8. d. 

1 7 6 by 365 

£ 8. d. 
17 6x6 
10 



13 16 



10 


137 10 



3 


412 10 

82 10 

6 17 




6 



£501 17 



No. 
(46) 



(47) 



Aifswns. 

£ 8. d. 
246 16 6 by S 

£ 8, d. • 
246 16 6 X 
10 



2468 & 



2 


4986 10 
1234 2 



6 



£6170 12 6 



£ 8. d. 

1 14 6 by 

£ 8, d. 
1 14 6 
10 



17 


5 



6 


86 


6 





3 


9 






£89 14 



COMPOUND MULTIPLICATION. 



17 



Amawebs. 

£ 8, d. 
3 10 6 by 568 

£ 8. d. 
3 10 6 X 8 
10 



35 


5 



10 


352 


10 



5 


1762 
211 

28 


10 
10 

4 







JB2002 


4 






No. 



(50) 



£ s. 


. d 


• 


12 « 


\ by 365 


£ 


8. 


d. 





12 


6x6 
10 


6 


5 



10 


62 


10 



3 


187 


10 





37 


10 





3 


2 


6 


228 


2 


6 


0S.SS5 ga 


5 






^254 7 6 



Amswebs. 

6 8. d. 

1 12 6 by 568 

£ 8. d. 
1 12 6x8 
10 


16 5 x 
10 


6 



162 10 



5 


812 10 
97 10 
13 








£923 



(51) 



£ 8. d. 

4 2 6 by 4i 
4 



16 10 
* = 2 1 3 



(52) 



£\i 


\ 11 


3 




£ 


8, 


d. 




7 


16 


7iby 
7 


n 


64 


16 


44 




: 3 


18 


3* 




: 1 


19 


1* - 


1 


JB60 


13 


10 - 


5. 



18 


SECTION t« 




No. 


Answebs. 


No. 


Answbbs. 


(68) 


£ 8, d, 
28 19 Si by «| 
9 


(57) 


£ 9. d. 

7 8 9iby 
7 


i = 


260 17 6f 
= 7 4 11 - i 


52 1 6i 
1 17 2 - 



(54) 



£267 2 5f - i 



£ 8. d, 
87 13 9ibyl2^ 
12 



i = 



1052 5 6 
43 16 lOi 



(55) 



£1096 2 4i 



'£ «. d. 

874 12 lOJbylOf 
10 



4 
i 



8746 
: 437 

. 218 


8 

6 

13 


IH 

2i 


£9402 


8 


H 



i 

4 



JL 

4 



(56) 



£ s. 

478 14 



d. 

64 by 111 

11 



* = 



5265 19 Hi 
239 7 3| 



£5505 7 iJJ 



£53 18 8i - 



(58) 



i = 



£ f. i. 

4 19 8i by 



44 17 4i 
2 9 lOi 

£47 7 2i 



.59) 



£ f. <{. 

48 17 ejb; 

£ «. d. 

48 17 6i 
10 



488 15 


6 
4 


1955 1 

342 2 

i =: 24 8 


8 
9i 


£232 L 13 


2J 



COMPOUND MULTIPLICATION. 



19 



i = 



A 

7 



Answsbs. 




No. 


Answer. 




£ 8. 


6 


1. 




£ 8. d. 




M U 


E lihySai 


(62) 


^64 16 Oi by 94 f 


£ 


8. 


d. 




£ 8. 


d. 


59 


14 


7ix 7 
1« 




864 16 


Oix 4 
10 


^97 


6 


Oi 


•8648 


ai 






8 






9 


4778 


8 


4 


77832 1 


lOJ 


418 


2 


at 




8459 4 


1 


= 11 


18 


11 -|> 


•f 


= 845 18 
£81637 4 


4f-i 


£5208 


9 


H-i' 


4f-i 


£ $. 


d 


I. 




796 li 


\ A 


ihjm 








£ 


s. 


*d. 






r 


796 13 


4i X 9 


t 










.10 








7966 


13 


9 








A 




£ i. 
5)864 16 


rf. 


81866 


15 





Oi 


7170 
= 227 



12 


4i 
4i-f 




172 19 


2i-^ 
2 




7 


9 -4 




£39264 


£345 18 


4* -J 


£ 


8. 


d. 






7)796 


13 


4i 








113 


16 










£227 


12 


4J-4 
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SECTION I. 



COMPOUND DIVISION. 



No. 

1. 
2. 
3. 

4. 
5. 

e. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 



(16) 



24 



(17) 



36 



Answers. 



£ 8, 

'34 8 

14 4 

17 9 

149 15 

29 9 

68 4 

1080 19 

834 5 

606 

789 16 

392 12 

14 2 

7 11 

72 

97 19 

£ 8. 

4)24 17 



d. 
10|- 

^ 

lOi -i 

8J I 

^^ « 

7f 6 



^ 
H 

d. 
6 



(18) 

48 ) 



6) 6 4 


4i 




&\ 


8| 




6)576 13 


3 




6) 96 2 


2i 




£16 


4i- 




8)447 12 


2 




6)155 19 


oi 




£9 6 


6 





No. 
(19) 



56 



I 



Answers. 

& 8. d. 
8) 647 12 4 

7) 68 9 OJ 

£9 15 6f- 



! (20) £ 8. d, 
I . 7)740 13 4 
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( 7)106 18 2i- 
£16 2 Si- 



(21) £ 8. d. 
(9)223 17 6 

72^ 



(8) 24 17 6 
£S 2 2^ 



(22) £ 8. d, 
(7)92 8 Hi 
28-? 



( 4)13 4 li-4 
£3 6 Oi-« 



(23) £ 8, d 
(3)278 J 8 8} 

27^ 

(9) 92 19 5i 

£10 6 7^ 



COMPCftTKD DIVISION. 



2J 



Answers. 

4)7 n 2 J 
8)1 17 4i-2 

4 8i-|| 



11)174 8. 



6) 15 17 1-4 
£2 12 lO—ti 



£ 8. d, 
9)246 3 Hi 



9) 27 



U-1 



£3 9i-|^ 



ib #. d, 
12)129 7 9 



11) 10 15 7f 
19 H 



No. Akswsr. 

(28) i *. rf. je ». 

37)470 16 4|(12 14 
37 

100 

74 

26 
20 

636 
37 

166 

148 

18 
12 

220 
185 

35 
4 

142 
111 

81 rem. 



d. 

5J 



IJ«e Exercises £rom No. 16 to 27 may be worked with other faatori 
flere shown. 
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8BCTI(»f L 



No. Akswbb. 

'29) £ «• ^- ^ * ^' 
' 146)487 19 7i(3 6 10 

438 

49 
20 

999 

876. 

12^ 
12. 

1483 
I46a 

2S 

4 

95 



No. AlWWKB. 

(30) £ s. d. £ 9. d 
365)798 17 OiQl 8 9: 
730 

68 
20» 



137T 
1095 

282 
12 

8384 
3285 

99' 

4 

398> 
365> 



88 



Nou Anbweb. 

(31> £ 8. d. £ 
478)980 7 6J(Ji 
956 



1 



d. 




24 

20 

487 
478 

9 
12 

114 
4 



457 



COMPOyNl) DIYISION. 
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Jo* Arbweb. 


No. 


Answsb* 


12) £ B. 

42)6427 14 

6652 


d. £ 9. d. 
9}(6 16 5| 


(83) £ 8. d. £ s. d. 

806)706a LU(8 16 8 
644& 


776 

20^ 


• 




616 
20' 


16614 
942 


12300' 
806 


6004 
5662 






8240' 
4030' 


442 
12 






210 
12 


6313 
4710 






2631 
2418 


603 
4 






113 

4 



2415 

1884 

631 



454 
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8B0TI0N i: 



No. AWSWEB. 






No. 


Akswvb. 


(34) £ 8. 

718)4317 16 
4308 


d. £ 
8f(6 


8. 



d. 

H 


(85) 


£ 8. 

76)97 13 
76 


d, £ 8. 
Oi(l 6 


9 

20 










21 
20 




196 
12 








i 


433 
380 


• 


2360 
2154 










63 
12 


• 


206 
4 










642 
608 


• 


827 
718 










34 
4 


r 


109 










138 
76 


■ 



62 



COMPOUND innsjoK. 



29 



K AimwBii. 
6) £ s. 4k £ 
196)647 14 7 1(3 
588 


9. 

6 


1 


No. AKaiWBR. 

(37) iB «• d. & : d 
264)870 6i(S 5 IC 
792 


59 
20 








78 
20 


1194 
1176 








1560 
1320 


18 
12 








240 
12 


223 
196 








2886 
2640 


27 

4 








246 
4 


111 








986 
79« 

. » 1 n •• 

194 



No. AxswsBs* 
(88) £ s. tL £ $, 
489)998 19 71(3 
978 

15 
20 



819 
13 

8886 
8423 

412 

4 

1651 
1467 

184 



ucn 


lOK f. 




No. Amrar^Bt. 


d. 

n 


(40) £ s. d 
3})42 14 6) 
2 2 




7 )85 9 I 




£12 4 li- 



(39) £ 


«. 


d. 6 


«. 


<f. 


785)7086 


8 


OKS 




6J 


7065 











21 
20 

428 
12 

5136 
4710 

426 

4 



(41) £ 8. d. 
61) 64 17 7i 
4 4 



( 5)259 10 
25-^ 



is) 51 18 

£10 7 



7^-8 



1706 
1570 



136 



ooHPOOin> bimioK. 



VI 



0. Akswbb; 

3) £ «. d. 
7|) 97 18 8f 
4 4 



— £. M d. 

81)891 U ll(ld 12 8} 
872 



19 
20 

894 
873 

522 
12 

275 
248 

27 
4 

108 
98 

15 



No. Answer. 

(43) £ s. d. 
47i) 847 12 H 



- • £ 9. d. 

95)1695 4 11(17 16 10^ 
95 



745 
665 

80 
20 

1604 
950 

654 
670 

84 
12 

1019 
950 

69 

4 

276 

190 

86 



c'l 



28 



mtumw I* 



No. AvswxB. 

(44) £ $. d. 

76f) 048 17 6i 
4 4 






3a7)3705 10 8(]2 7 
807 

725 
614 

111 
20 

2230 
2149 

81 
12 

075 
021 



3 



No. AsvnoL 

(45) £ s. iL 

434) 408 lOi 
5 5 

217)2040 4 41(9 8 
1058 

87 
20 

1744 
1736 

8 
12 

100 
4 

402 
217 



54 



185 



COMPOUND DIVISION. 



29 



!To. AksweIl 

46) £ 8. d. 

4}) 64 17 6i 
4 4 

1Q)S5Q 10 d (13 13 % 
19 

69 
67 

12 

20 

250 
19 

60 
57 

8 
13 

38 
38 



No. Answbb. 

(47) & 9. d. 

9i) 87 U ^ 
2 2 

- JB 

19)175 8 5i(9 
171 

4 
«0 

88 
76 

12 
12 

149 
133 

16 

4 

66 
57 

9 



4 



d. 



Vo. 




Aksweb. 


(48) 




& 


». 


j: 




8|) 
6 


38 


13 


5» 



42 



J 6)193 


2 


H 




( 7) 32 


3 


8i- 


-3 


&i 


11 


lli- 


-II 



80 



iBCTIQV ];. 



(40) £ 9. d. 

7d|)789 6| 
5 .5 

& 9. d. 

591 )3945 % 9j(ia 1 9^ 
8910 

85 
SO 



No. Amnnuu 

(60) £ i. d. 
84i) 807 16 lOi 



£ 

354)2433 10 m9 I 
2286 ' 

187 
20 



702 
891 



2760 
2540 



811 
12 



« < 



210 
12 



8741 
8519 



2626 
2286 



222 
4 



240 
4 



891 
782 



968 
762 



109 



201 



COMPOUND DIVISION. 



31 



Aksw&rs. 
) £ s. d. 
^) «78 17 6f 

r 7 

£ 8. d. 

4)685a a iU(io a h 

674 

112 
20 



2242 
2022 

220 
12 

2651 
2022 

629 
4 

2517 
2022 

495 



No. 

(53) 



AnsWbrs. 



d. & 8. d. 



249 17 8i(987 13 8i 
20 20 



4997 
12 

59972 

4 

239891 



19758 
12 

237044 
4 



)948177(J(i. 
719678 



228504 



(54) 



8, d, £ 8. d. 



9) 

£ ». d. £ «. d. 

m • 

m 14 7) 764 16 9 

20 20 

294 15296 
12 12 

I35 )183561(2^p^^V 
=-sa 175070 

8491 



24 19 7J(847 10 OJ 
20 20 



499 
12 

5995 
4 

23983 



16950 
12 

203400 
4 



f. d, 

813601(33=8} 
71949 



94111 
71949 

22162 
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SlCTIOir L 



No. 
(55) 



Akswsb. 



d, £ $. d. 



120 16 0|( 2J0 d 4i 
20 20 



2416 
12 

28902 
4 

115971 



4203 
12 

60440 
4 

d. 

201762(i 
115941 



85791 



No. 
(56) . 



Ajrbwbb. 



£ i. d. £ $. d. 
710 10 4i( 901 12 lOj 



20 



14210 
12 

170524 
4 

682097 



20 



18032 
12 

21 6394 
4 



d. 

)865579(i 
662097 



183482 



No. 

(57) 
£ 



Aksweb. 



d. £ 



t. 



637 14 7) 7826 13 
2U 20 



12754 
12 

153055 
4 

612220 



156533 
12 

1878399 
4 

/ 

)7513597(12: 

612220 



d 






1391397 
1224440 



166957 



COMPOUND DIVISION. 

Answers. I No. Answer. 
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56 



/ 8)4768 
( 7 )596 



85-+ 



/ 4)800000000 
[ 8)200000000 
25000000 



(60) 



8765)25000000(2853 
17530 

74700 
70120 

45800 
43825 

19750 
17630 

2220 



c^ 
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SECTION I. 



No. Amsweb. 


(61) 

£ 8. d. £ », 

747 15 6x6=4486 18 
647 17 8x6=8287 6 


d. 




£ S, ^ 


865)7773 19 
730 


0(21 6 m Daily m 


473 
865 




108 
20 


' 


2179 
1825 


• 


854 
12 




4248 
4015 




233 
4 




032 
730 





202 



No. Answers. 

62. 77 lbs. 

63. 91 yards. 

64. 52 weeks. 

65. 10800 ounces. 

66. The fourteenth. 

67. 10 cwt. 2 qrs. 14 lbs. 

68. 13 acres id poles. 



No. 



Answers. 



69. 3 roods 35 poles. 

70. £S 6«. 8</. 

71. 26 lbs. 

72. 3*. lOi. 

73. lid. 

74. 5*. lid. 

75. 64 lbs. 8 oz. 



BfiDUCTION. 



Si 



REDUCTION. 



Ho. AlVSWERS. 

I. 03312 farthings. 
^. 6960 shiUings. 
8.. 91^0 pence. 

4. 14076 pence. 

5. 56304 &rthings. 

6. 57291 farthings. 

7. 1864 pounds. 

8. 1668 pounds. 

9. 19984 grains. 
10. 45974 grains. 

II. 175200 hours. 
13. 5280 feet. 

13. 16380 gallons. 

14. 24208376 minutes. 
16. 226633 yards. 

16. 490880 square acres. 

17. 1825376 cubic inches. 



No. Answers. 

18. 6136 quarts. 

19. 23328 pence. 

20. 348Z. 

21. 21. Os, Sd. 

22. 15Z. 19«. ^d. 

23. 272 ounces or 17 lbs. 

24. 16 cwt. 2 qrs. 16 lbs. 

25. 14 cwt. 3 qrs. 16 lbs. 

26. 20 pounds. 

27. 6720 pounds. 

28. 327 hhds. 57 galls. 

29. 365 days. 

30. 273 miles. 

31. 28 ells 4 qrs. 

32. 969 feet 242 inches. 

33. 575 yards 1 qr. 



Pbomisguous Exercises. 

No. Answers. 

1. Ninepence halfpenny a pound. 

2. 1182. 16«. Qd. 

3. 59 pairs. 

4. 1932. 68. 9d. 

5. 117 tons 17 cwt. 2 qrs. 

6. 14 cwt. 1 qr. 

7. 62. 108. ^d. 

8. 972. 16s. Sd. 

9. 277 tons 6 cwt. 2 qrs. 8 oz. 

10. 23456 and 28682 ounces. 

11. 109 tons 10 cwt. 

12. 106 and 2859 twopences. 

13. 1412. U8.lOid. 

14. 142. IS8. lid. 

15. 732. S8. lid. 

16. 185 and 545 inches. 

17. AhalfpeDDj. 



86 BBCnOH L 

No. Answbbs. 

18. 630 and 158 sixpences. 

19. Half the required No. x 12 oz. + ditto x 10 (». s 
ditto X 22 oz. = the required No. x 1 1 oz. There&re 3387 
X ] 6, or 88192 oz. -f- 11 oz. gives 8472 packages. 

20. March 20th, p.m., to Dec. 14th, 12 p.m. 

269 days = 23241600 tids 
Dec. 15th, 12 a.m., to 11 a.m.» 11 hours = 89600 „ 
to 1 1—21 21 min. = 1260 „ 

28282460 tiinfls 

21. A sovereign = 20«. ^ 

i do. = 10«. ( 460Z. 169. = 9216 shiL 

A crown s= 5«. (86 -e- 9216 = 256 of each sort 

A shilling = Is. ) 

22. 85 quiros at 8^. = 280 pence, which at 10(2. a qoin 
will buy 280 -5- 10 or 28 quires. 

23. 1400 land miles each 1760 yards = 2464000 yards, 
which is reduced by division to knots of 2000 yards eadi. 
1400 land miles =1281 nautical miles. 

24. The gain is 1 minute 38 seconds ss 98 seconds in U 
days, or 7 seconds in 1 day. 

25. 9 bushels at 42</. = 378J. worth of cherries at Bl t 
ft).; hence 378 ^ 8 = 47 ft). 4 oz. 

26. Saves 3s. 6</. a fortnight or Is, 9d. a week, whieb in 1 
guinea is contained 12 times, in 50 guineas is contained 
12 X 50 = 600 weeks, or 1 1 years 28 weeks. 

27. 10 chairs at 19«. M. + 2 at 27*. = 12/. 9«. to be 
deducted from 16L 6s, M., leaves 8/. 15«. 6</. 

28. 9909 H- 12000 -f 1212 + 15000 + 1616 =«8963tt 

29. 6 cwt. of sugar at 38«. = £118 
24 yards of cloth at 8«. 3|(/. a 9 19 6 

Cash to be given with cloth £18 6 

80. 5 yards at ^d. + 11 yards at 8a. 6d. =21. Of. 4i^ 
2Z. Oa. 4irf. -i- 4a. 9flf. = 8i yards. 

31. 106/. 4a. -^ 82 = 8/. 6a. ^\d, per piece which ' 
2a. h\d, = 27 yards. 



8IMPL1I PBOPOBtlON. St 

No. Answers. 

32. 450 feet of wood offered for 126 galls., 450 feet at 
flB. Ud. =: 652. \2s. 6J., the 126th part of which is IO9. 5(f. 
the price per gall. 

43.. Orf. X 23 = 989 1 + = 1834,. 1834.. ^ 14,. 
«:131 gallons. 

84. Of 78 glasses he earns 8 at lid. = bs. + 65 at l^d. 
s=4I. 3«. 6Jc?., from which deduct 5 at 4c/. s= Is, Qd,, leaves 
4/. Is, lO^d. the answer. 

85. 7 days' wages at 6s. + 2 days' loss of income at 4s. (td. 
s= 44«. : hut 5 days* wages at 7s, Qd, = 37«. 6d. — is Qs. Qd. 
cheaper. 



SECTION 2. 



SIMPLE PROPORTION. 

No. Akswebs. 

1. 8 : 6 : : 12 : 24. 

2. 6 : 8 : : 3 : 4. 

3. 3 : 6 : : 8 : 16. 

4. 6 : 12 : : 4 : 8. 

6. 10 : 160 : : 68 : 1020. 

6. 1020 : 68 : : 150 : 10. 

7. 150 : 10 : : 1020 : 68. 

8. 68: 1020:: 10: 150, 

9. 2 tons : 17 tons : : 25/. : 21 2Z. 10*. 

10. 10 ft)s. : 150 lbs. : : 5«. : 3Z. 15«. 

11. yds. : 36 yds. : : I8s. : SI. 12«. 

12. 5 fbs, : 1 ib. : : 15s. : 3s. 
18. 4 yds. : 18 yds. : : 2s. : 9s. 

14. 1 cwt. : 215 cwt. : : 50s. : 537/. 10s, 

15. 5 tons : 50 tons : : 27Z. : 270/. 

16. 2 qrs. : 240 yds. : : I2s. : 288Z. 

17. 6t. : 80/. : : 1 yd. : 320 yds. 

18. 6 cwt : 6000 lbs. : : 8s. : 4/. 5s., 400 remains. 
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nwTioir H. 



No. 



AXSWSBB. 



10. 6f. 6d. : 140«; : : 2 jd8. : 60 yds., 60 remains, 

20. 3«. 4<i : U. 10«. : : 1 yd. : 9 yds. 

21. 2 tODS : 14 tons : : 28Z. lOs. : IQ9L lOs. 

22. 5 brls. : 100 brls. : : iSs.M.:: \Sl. 10«. 
'28. 4 &S. : 112 lbs. : : 6{d. : 12«. 3d. 

24. 1 cwt : 215 cwt : : 50<. : ? 215 x 50 = 10760f., or 
573Z. lOs, 

25. 3 yds. : 2 yds. : : 30 yds.:: ? 80 x 2 H- 3 :s 20 yds. 

26. 1 bar. : 180 bar. : : lOs. : ? 180 x 10 -^ 20 = 651 

27. 12 cwt — 2 cwt = 10 cwt. are to be carried. 
10 : 12 : : 70 miles : x 12 « 840 -t- 10 = 84 miles. 

28. 1 cwt. : 150 cwt : : 8Z. : ? 150 x 3 = 450i. 

29. 12 mo. : 7 mo. : : 400Z. : ? 400 x 7-r 12=:233Z. 6i 8ef. 

80. 1 day : 70 days : : 80 miles : ? 80 x 70 = 2100 milai 

81. 1 week : 52 weeks : : 4Z. : ? 52 x 4 = 2082. 

32. 8 mo. : 3 mo. : : 4000 sol. .* ? 4000 x 3 -f- 8 = 1500. 

4000 
1500 



2500 number to be sent away. 

83. 15 hours : 13 hours : : B^ys : ? 13 x 8 -MS =6^ 
days. 

34. 1 gal. : 256 gals. : : 12#. : ? 256 x 12 = 3072«., ot 
1582. 12#. 

85. 8 days : 28 days : : 186 masons : ^ 186 x 28 -r- 8 s 
476 masons. 

36. 80 days : 365 days : : lOQC. : ? 365 x 100 = 36500 
-r-30= 1216/. 18*. 4(/. 

87. 20 cwt : 15 cwt. : : 30 days : ? 13 x 30 -i- 20 = 22J 
days. 

38. 1602. : 4002. : : 12 ms. : ? 400 x 12 •- 150 = 82 mo. 

89. 12 horses : 8 hprses : : 2 mo. : ? 8 x 2 -S- 12— J i mo. 

40. 16 oz. : 14 oz. : : 120 lbs. :? 120 x 14-7-^6 = 105 fts. 

41. 1 oz. : 16 tbs. : : 4*. : ? 16 lbs. =. 266 ozs. 256 x 
4^20 = 512.4*.. 

42. 1 ton : 17 tons ; : 52. : ? 17 ton == 340 cwt 840 
cwt X 5 = 17002. 

48. 1 oz. : 224 lbs. 6 ozs. : : 8*. ; ? 224 lbs. 6 oz. s= 3590 
ounces. 3590 x 3 -r 20 = 5382. 10*. 
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No. Amswebs. 

44. 1 ft. : 1^6 cwt 2 qrs. : : 7rf. : ? 166 cwt. 2 qrs. = 
'628 fta. 17528 x T = 122696 pence, or 51U. 4*. Sd. 

45. 1 yd. : 110 yds. 2 qrs, 3 nls. : : 25*. : ? 

rd. = 16 nails \ 1771 x 25-M6 = 2767*. H^d. 

Oyds., &c. = 1771 nails j 2767s. 2^^. = USl. 7*. ^d. 

46. 1 cwt. : 17 cwt 2 qrs. 7 fts. : : 126«. : ? 

!wt. = 112 fts. \ 1967 X 126-T-112 =2212«. lO'jrf. 

cwt. &c. = 1967 fts. j 2212*. lOid. = 110^ 12<. lOid, 

17. 32«. : 760i. 12*. :: 1 cwt : ? 7602. 12*.= 15212*. 
m -T- 32 = 475 cwt 1 qr: 14 fts. 

18. 12 fts. 6 oz. 4 dwts. : 3 fts. 1 oz. 11 dwts. : : 150Z. : ? 
lbs. 6 ozs. 4 dwts = 3004 dwts. ) n-^ i -»^ i Kn 1 1 oAfCA 
>8. 1 oz. 11 dwts = 751 dwts. j ^^^ ^ ^^^ = 11^^^^- 
650 -f- 3004 = 372. 10*. 

9. 1 cwt : 120 cwt. : : 18*. Qd. : ? 18*. Qd. = 222<^. x 
• = 26640(f. or 1 1 U. 

0. 1 ft. : 112 lbs. : : ^d. : ? 3K = 13/ x 112 = 1456/. 
i. 10*. Ad. 

1. 1 acre : 120 acres : : 14*. 6rf. : ? 14*. 6d. = 174flf. x 
= 20880(/., or 872. 

2. 1 piece : 324 pieces : : 2*. Sid. : ? 2*. S^d. = 65 half- 
ce 65 X 324 = 21060 halfpence, or 432. 17*. 6d. 

3. 1 yd. : 132 yds. : : 16*. Ad. : ? 16*. Ad. = IQdd. x 132 
16872, or 1072. 16*. 

4. 1 oz. : 18 fts. 10 ozs. : : 3*. Ad. : ? 

id. = 40 pence ") 298 X 40 = 11920 pence, or 
lbs. 10 0Z9. = 298 ozs. ) 492. 13*. Ad. 

5. 1 ft. : 2 cwt. 3 qrs. : : 6*. Sd. : ? 

vt. 3 qrs. = 308 fts. \ 308 x 80 = 2AU0d. or 
Sd.^SOd. ) 1022. 13*. 4flf. 

6. 1 yd. : 76 yds. 3 qrs. : : 15*. Qd, : 2 

M. = 186(/. I 186 X 307 -r- 4 =? 14276|(/., or 

rds. 3 qrs. = 307 qrs. J ^qi q^. 7id. 
I. = 4 qrs. ; 

7. 1 cwt. : 12 cwt 2 qrs. : : 14*. Ad. : ? 

j^t. 3 qrs. = 60 qrs. ^ g^^g^^^ 
t = 4 qre. J 



40 SBonoirn. 

No. Answers. 

58. 1 cwt. : 17 cwt 3 qra. 7 ft>8. : : 6/. 6«. : ? 

61, 6«. = 126*. ) 1967 X 136 -*• 119 

17 cwt. 2 qra. 7 fbs, = 1967 fbs. [ 2212*. lOJA, or llOL . 
1 cwt. = 112 lbs. JlO^d. 

59. 1^ 7*. 6^^. : II. IBs. 6(f. : : 3 lbs. 6 ozs. : ? 

3 ibs. 6 ozs. = 54 ozs. ") ^^f. ^ ka • qqa aK4a ,^ 

11. 7*. 6i. = 330(i. ) ^ *«• ^^ ^^• 

60. I ft). : i oz. : : 10*. 8<f. : ? 

10* 8rf. = l2Sd. ) 

i oz. = 1 half^unce V 128 -5- 32 = 4<f. 

1 ft). s= 82 half-ounces ) 

61. £ 8. d. & 9. d. 

5 5i X 480 = 131 cost of oU 

40x 4= 16 freight 

6 X 480 = 12 duty 

lOx 4= 040 porterage 

Entire cost £\U 



480 gals. : 1 gal. : : 144/. : ? 

144 x 20 -h 480 = 6*. per gallon. 
62. 1 gal. at 5*., 1 gal. at 6*., and 1 gal. at 7*. = I8i. 
3 gals. : 1 gal. : : 18*. : ? 18-7-3 = 6*. agal 
68. 1 qt. at Sid., 1 qt. at 4(/., and 1 qt. at ^d. = 12(/. 
3 qts. : 1 qt. : : 12c2. : ? 12 -£- 3 x= 4d. a qu 

64. 100 brh. at 14*. = 70Z. 

100 „ 16*. = 80Z. . _ ooA, 
100 „ 1 7*. =^ 85Z. ^ "" ^^"^• 
100 „ 19*. = 952. 

400 



400 brls. : 1 brl. : : 380/. : ? 

330 X 20-r400 = 16*. 6rf. aba 

65. 1 ream at 9*. Qd. and 1 ream at 128. Sd, s 22*. 
22*. : 55/. : : 2 reams : ? 55 x 20 x 2-7-22 = 100 rean 
all -7- 2 s 50 reams of each kind. 



8IMPLB PBOPOBTIOK. 
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No. Arswebs. 

06. 1 brl. at Us., 1 brl. at 16^., and 1 brl. at I9s. 
40 brU. : 4902. : : S brls. : ? 490 x 20 x 3 -£- 49 
Wrrels in all -h 3 = 200 of each kind. 

67. lOOZ. : 1450Z. : : ll. : ? 1450 -f- 10 = 141. 10*. 

From 1450 the price 
Take 14 10 the discount 



49«. 
600 



£1435 10 difference to pay 

68. 4 ibs. X 200 = 800 lbs. consumed weekly. 

800 tt)8. : 24000 lbs. : : 1 week : ? 24000 -r 800 = 80 weeks. 

69. 1 2 ozs. X 3 X 25 = 900 ozs. consumed weekly. 

900 ozs. : 3150 lbs. : : 1 week : ? 3150 x 16 -r- 900 == 56 
veeks. 

70. 10 lbs. X 700 a= 7000 ibs. consumed weekly. 

TOOO fibs. : 184000 flbs. : : 1 week : ? 184000 4- 7000 = 
6 weeks 2 days. 

71. 327 pages : 400 pages : : 156 pages : ? 156 x 400 -f- 
S27= 191st page. 

72. 1 piece of 4 fibs., 1 of 3 tbs., 1 of 2 lbs., 1 of 1 lb., 
Old 1 of i &. = 10^ fts. lOi lbs. : 100 cwt 2 qrs. 14 lbs. 
: : 1 piece : ? 

10^ flbs. = 21 half-pounds 

100 cwt 2 qrs. 14 lbs. = 22540 half-pounds. 

S^0-7-2l ^ 1073 pieces of each kind and 3^ lbs. left. 

73. low. : 352. : : 102. : ? 36 x 10-5-100 = 32. 10». 



Cost 
Profit 



£35 
3 10 



Selling price £3S 10 



74. 15 tons : 1 ton : : 372. 10». : ? 872. 10a. -t-15 = 
2/. lOs, the gain per ton. 

£ 9. 

Cost per ton 37 10 
Gain per ton 2 10 

Selling price £40 



42 8B0TI0K II. 

No. Akswsbs. 

75. 45-]6s:29. 4 : 3 : : 21t. : ? 21 X S«S-4sr6a» 
or 15<. 9d, . 

21«. 0^. X i29 = 609«. the price of 29 barreb 
15«. 9d, X 16 = 252«. the price of 16 barrels 

20)861 



£43 I the price of all. 

76. 840 eggs -7- 10 = Sid. price of 840 eggs 
240 „ -T- 8 = 304. „ 240 „ 



lUd, 1080 

18flf. : 1080 : : 2</. : ? 1080 x 2-j. 18 = 120/. 
120</. the selling price 
Hid, the cost price 

Qd. is the gain. 

77. 1 R). troy = 5760 grains ") 
1 ft. avoirdup. = 7000 grains ) 

5760 grs. : 7000 grs. : : 66«. : ? 7000 x 66 -f. 5760 * 
4/. 0#. Hd. 

78. 48 days : 68 days : : 12 miles : ? 68 x 12 -f- 48 »" 
17 miles. 

79. 1 lb. troy = 6760 grs. > ^^^^ , --^^ . . 
1 ft), avoir. = 7000 grs. j ^^^^ Sirs. : 6760 grs. : . 

il Os. ^Id. : ? il. Os. ^d. = 1925 halfpence x 6760 -r 
7000 = 31. 6*. 

80. 5 cub. ft. X 17493 x 1000 = 87465000, the gas cos- 
samed by the street lamps 

4 cub. ft. X 192724 x 1000 =? 770896000, the gas oon- 
sumed by the argand burners. 

858361000, the endn 
quantity consumed. 

9000 cub. ft. : 858361000 cub. ft. : : 1 ton : ? 9000 -J 
858361000 = 95373^ tons. 



COMPOUND PBOPORTION. 



48 



Answebs. 

ton : 60000 tons : : 9000 cub. ft. : ? 60000 x 
450000000 -5- 4 = 112500000 hours, or 1284:2 years 



s. 



000 tons : 3000 tons : : 48 acres : ? 3000 X 48 -r 
: 18 acres. 



COMPOUND PROPORTION. 



An8W£R. 


No. Answer. 


£240 principal 


(2) £ ? principal 


16 montlK( 


£6 interest: 


£64 interest 


1 years: 12 mo. 


£ ? interest 


£450 principal 


£60 principal 


£30 interest . 


6 months 


' 16 months 


; 60 : : £64 : ? 


30 : 5 : : £450 : ? 


: 6 


12 : 16 


[e 240 and 64 by 8 


Divide 30 and 450 by 30 


: 60 :: 8 :? 


„ 12 and 16 by 4 


••6 


1 : 5 : : 16 : ? 




3 : 4 


le 30 and 60 by 30 




16 and 8 by 8 ? 


Divide 3 and 15 by 3 


: 2 : : 1 : ? 


1 : 5, : : 5 : ? 


: 6 


I : 4 




6x6x4=£100. 


ide 2 and 2 by 2 




: 1 :: 1 :? 




: 6 




[lit, £6, is the required 




number. 





i 
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SECTION lU 



No. Answers. 

(3) 15 cwt. 
40 miles 
10 crowQs=50<. 

?«. 

6 cwt. 
32 miles 
16 : 6 : : 60*. : ? 
40 : 32 

Divide 15 and 6 by 3. 
40 and 50 by 10 
5 : a : : 6 : ? 
4 : 3d 

Divide 5 and 5 by 5 
„ 4 and 32 by 4 
1 : 2 : : 1 :? 
1:8 
2«.x8=:16j, 



(4) 20 cwt. 

50 miles 
£5 

40 cwt. 
100 miles 
20 : 40 : : ^25 
60 : 100 



? 



>f 



Divide 20 and 40 bv 20 
50 and 100 by 50 
1 : 2 : : 5 :? 
1 : 2 
2x6x2=:£20. 



No. 
(5) 



Answebs. 

200 lbs. 
40 miles 
3«.=i86(2. 



?lb8. 

60 miles 
£22 14«. (k<.=545 
60 : 40 : : 2001bs 
36 : 5454 

Divide 60 and 40 bj 
6 : 4 : : 200 : 
36 : 5454 

Divide 36 and 4 b 

6 : 1 : : 200 : ' 
9 : 5454 

Divide 9 and 5454 1 



6 : 1 






200: 



1 : 606 
Divide 6 and 606 1 






200 



W 



1 : 101 
200x101=202001 

286 lbs. 
20 miles 
d«.=86i. 



? miles 
4 cwt. 3qrs.=5d2] 
£32 6«. 8<^. =7760(1 
532 : 286 : : 20 
36 : 7760 

Divide 532 and 6760 
„ 36 and 20 by 
133 : 286 : : 6 : 
9 : 1940 

5x286xl940 _277i 

133x9 11 

2317-629 miles, the « 



COMPOUND PROPORTION. 



45 



Answbbs. 

28 feet 
15 days 
68 men 

? men 
82 feet 

8 days 
32 : : 68 men : ? 
15 
le 28 and 68 by 4 

8 and 32 by 8 
: 4 : : 17 : ? 
: 15 

rx4xl5= 
^7s 145f men. 



b. 

'ards long 

yd. =5 quarters wide 

bs. 

rards long 

'd.:=4 quarters wide 

: 45 :: lib. :? 

: 4 

ide 3 and 45 by 3 
: 15 : : 1 : ? 
: 4 

ide 5 and 15 by 6 

: 8 : : 1 : ? 

: 4 
«.x8lbs.s=l21b8. 



No. 



Akswbbs. 



(9) 3 lbs. 

10 yards long 
1^ yds.s6 quarters wide 

? lbs. 
100 yards long 

1|. yds. =5 quarters wide 
10 : 100 : : Slbs. : ? 
6:5 

Divide 10 and 100 by 10 
„ 6 and 3 by 3 

1 : 10 :: 1 : ? 

2 : 5 

Divide 2 and 10 by 2 
1 : 5 : ; 1 : ? 
1 : 5 
5lb8. X dibs, a 251b8. 



cwt. cwi. cwt. 
(10) 80000—4500=75500 
6 days 
18 horses 
4500 cwt. 

? horses 
75500 cwt. 
3 days 
4500 : 75500 : : 18 : ? 
3 : 6 
Divide4500and 75500 by 500 
„ 3 and 6 by 3 
9 : 151 :: 18 :? 
I : 2 
Divide 9 and 18 by 9 
1 : 161 : : 2 ? 
1 : 2 
hoTBes. horsea* 
2x151x2=604 



40 
No. 



Answer. 



SECTION II. 

No. 



(11) 8 masters 

8 apprentices 

5 weeks 

6 days =12 half-days 

je? 

5 masters 
10 apprentices 
8 weeks 
6 1 days =s 11 half-days 

8 : 5 . : Jg36 : ? 

8 : 10 

6:8 
13 : 11 

Divide 12 and 86 by 12 
8 and 8 by 8 
6 and 10 by 5 
8 : 6 :: 8 :? 
1 : 2 
1 : 1 
1 : 11 

Divide 8 and 8 by 8 

1 : 6 :: 1 :? 

1 : 2 

1 : 1 

1 : 11 
£6x2xll=:£l]0 



)> 



9* 



Answer. 



(12) 6 shoemakers 
4 weeks 
86 pairs of men*s sho< 

? pairs of men's she 
18 shoemakers 
6 weeks 

6 : 18 ; : S6p^ 

4:6 

Divide 6 and 18 by 6 
„ . 4 and 86 by 4 
1 : 8 : : 9 :? 
1 : 6 
9 X 8 X 6=186 pairsi of n 
shoes 

p. of m. p. of m. p. of wi 
86 : 186 : : 24 : 1 
Divide 86 and 24 by : 
8 : 185 : : 2 : ? 

Divide 8 and 185 by 

1 : 46 : : 2 : ? 

45 X 2=90 pairs of won 

shoes correspond to 

pairs of men*8 shoos. 
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Answsbs. 

21 horses 
5 days 
44 tons 

? horses 
132 tons 
18 days 
18 : 6 : : 12 : ? 
14 : 132 

de 44 and 132 by 11 
18 : 5 : : 12 : ? 
4 : 12 

vide 4 and 12 by i 
L8 : 5 : : 12 : ? 
1:3 

[vide 18 and 8 by 3 
'6 : 6 : : 12 : ? 
1:1 
Besx 6-T-6=lO horses. 



27 shilh 
4 men 
7 days 

? shill. . 

14 men 

10 days 
: 14 : : 27«. : ? 
: 10 

ide 4 and 10 by 2 
7 and 14 by 7 
2 : 2 : : 27 : ? 
1 : 5 

vide 2 and 2 by 2 
I : 1 : : 27 : ? 
1 : 5 
sl35».» or £6 16«. 



No. Akswebs. 

(15) 120 bushels 
14 horses 
56 days 

?days 
90 bushels 
6 horses 
120 : 90 : : 56 days : ? 
6 : 14 

Divide 120 and 90 by 30 
„ 6 and 14 by 2 

4 : 8 : : 56. 2 ? 
3 : 7 

Divide 4 and 56 by 4 
„ :. 3 and 3 by 3 

1 ; 1 : : 14 : ? 

1:7 
14 days x 7=98 days 



(16) 130 miles 
3 days 
14 hourEi long 

? days 

7 hours long 
390 miles 
130 : 390 : : 3 days : ? 

7 : 14 

Divide 130 and 390 by 130 

„ 7 and 14 by 7 

1 : 3 :: 8 :? 

1:2 

3 days x 3 x 2=18 days. 
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8BCTI0N II. 



No. 



Answer. 



(17) 10 ounces 

U. 10^(2.=45iJ. per stone 
Id. 

?d. 
dibs. 12 oz.=60 oances 
Us. 6(2. =60^(2. per stone 
10 : 60 : : 1</. : ? 
45 : 60 

Divide 10 and 60 by 10 

,, 45 and 60 by 16 



6 



. 9 



(18) 



3 : 4 
Divide 3 and 6 by 3 
1 : 2 : : 1 : ? 
1 : 4 
fid. X 4z:8d. 



5 compositors 
16 davs 
14 hours long 
tlO sheets 
24 pages 
50 lines 
40 letters 

? days 

7 holu« long 
10 compositors 
40 sheets 
16 pages 
60 lines 
60 letters 



10 
7 
20 
24 
50 
40 



5 ; 

14 

20 

16 

60 

50 



16 days : ? 



No. AxewKR. 

Divide 10 and 5 by ft 
, 7 and 14 by 7 
, 20 and 40 by 2i 
, 24 and 16 by 8 
, 50 and 60 by 1 
, 4a and 50 by I 
.2 : 1 :: 16 : ? 
1 : 2 
1 : 2 
S : 2 
5 : 6 
4 : 5 

Divide 2 and 2 by 2 
3 and 6 by 8 
5 and 5 by 5 

„ 4 afid 2 by 2 

1 : 1 : : 16 : ? 

1 : 1 

1 : 1 

1 : 2 

1 : 2 

2 : 1 

Divide 2 and 2 by 2 
1 : 1 :: 16 : ? 



>» 



» 



1 
1 
1 
1 
1 



1 
1 
I 
2 
1 



16 days X 2=32 days. 



PBACTICB. 



4d 



PRACTICK 

1. 7Z. 2». lid. No. 2. U. 0*. Ofrf. No. 3. 3/. 6«. 6i. 
. 18/. 4». Sd. No. 5. OZ. 10». 6rf. No. 6. 3Z. 9». 6rf. 

IZ. 16». 7(f. No. 8. OZ. 14*. 10|(Z. No. 9. 16Z. 15«. 6jJ. 
). 61. 15*. 4K No. 11. 2Z. 11«. 2i(Z. No. 12. H. 8». 9d 



^. = A 


6423 at Id. 


2,0 


53,5 3 




£26 15 3 


i.=i 


3684 at IH 
921 


12 


4605 


2,0 


38,3 9 




£19 3 9 


^A^ ^ 


r 2786 at IH 


2/ 


1 34,8 3 



17. 2d. = i 



4285 at 2i. 



71,4 2 



£35 14 2 



£17 8 3 



18. 2i. 



= i 
= t 



2,0 



6786 at 2idf. 



1131 
141 4i 

127,2 4i 

£63 12 41 





5963 at lid. 

745 4i 
124 2J 


19. 2i. = i 
2,0 


4388 at 21J. 

731 4 
182 10 


2,0 


86,9 7i 

1 


91,4 2 


£43 9 7i 


£45 14 2 







50 



8BCTI0N H. 



No. 



A1I8WEB8. 



20. 


^d. 


= i 


865dat2|</. 




id. 


2,0 


1442 2 
360 &i 
180 Si 




198,2 Hi 




£99 2 Hi 


21. 


Sd. 


2,0 


7568 at Sd. 




189,2 








£94 12 


22. 


Sd. 


= i 


854^ fit Sid^ 




Id. : 
3rf. 


= i 

2,0 


2135 9 
533 Hi 




266,9 8i 




£133 9 8i 


23. 


2758at4iA 




id. 

id. 


1 

— S 
= i 


689 6 
229 10 
57 5i 






2,0 


97,6 9J 
£48 16 9i 



No. 



Akswebs 



24. 4.d. = i 



3,0 



5623 at 4H 



25. Id. = i 

Hd. = i 
i4=i 



2.P. 



1874 4 
234 8} 

210,8 7i 

£106 8 7i 



4278 at hit 



26. Qd. = i 



2,0 



27. 6J. = i 
i^. = i 



2,0 



1426 
634 9 
89 U 

204,9 lOJ 
£102 9 10| 



6496at6}di 

3248 
270 8 

351,8 8 

£175 18 8 



4378 at 

2189 
273 ^ 

246,2 7i 

^ — - 

£123 2 7^1 
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). 
. Gd. 

Ud. 



Answers. 






2,0 



4021 at 7H 



; No. 

82. 6d. 



' I 



ed. = J 



2010 6 
502 7J 

251,3' li 

£125 18 H 



8642 at Sid. 



2J. 
id. 



^ i 



2/) 



4321 
1440 4- 
180 0| 

504,1 4^ 

297 1 4^ 



6d. 


= i 
= i 

= i 

8,0 


7643 at Bid 


Ud. 
id. 


8821 6 
1273 10 

477 8i 




557,3 Oi 




£278 13 OJ 


6d. 


8765 at 9d 


3d. 


4382 6 
2191 3 




657,3 9 




£828 18 9 






ANi5W£RS. 

20Jlatl0^c? 



id^i 



«,0 



1005 6 
670 4 
83 9} 

175,9 7^ 

£87 19 7k 



33 6i. 



=11 



f^.= 



i 
b 



2,0 



4076atl0|i 

2088 

J 358 8 

254 9 



365,1 5 



£182 11 5 



3i. 6i. = * 



3d 
Ud. 
id. 



i 

a 
i 



= i 



2,0 



3687atllii. 

1843 6 

921 9 

614 6 

76 9f 



345,6 6J 
£172 16 6i 



T> 1 
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8B0TI0N n. 



No. 
85. 6i. 

lid. 



={) 



Answbbs. 

S734atllH 



2,0 



1367 
911 4 
341 9 

262,0 1 

£131 I 



36. 6i. 
Ad. 

Hd. 
id. 



♦} 



=i 



= i 



2,0 



30l6atll|i. 



1508 

1005 4 

377 

62 10 



295,3 2 



£147 13 2 



37. 2«. = ^ 



6428 at 2«. 



38. 



£642 16 



9460 at 3«. 
3 



2,0 2838,0 



£1419 



No. 
40. 



41. 



42; 



43^ 



44;. 



39. 



7568 at 4<. 
2 



AVBWKBS. 



5«. sn i 



8675 at 5ii 



£918 15 



4103 at 6f. 
3 



£1230 18 



2602 at 7t 
7 



2,0 1821,4 
£910 14 



8604 at 8f. 
4 



£1441 U 



8756 at 91. 
9 

2,0 7880,4 

£3940 4 



£1513 12 



45. 10«. = i 



8601 at lOi* 



£1800 10 



rtucTics. 



SS 



Anbwebs. 



[08, =: I 

L*. = Vir 



5768atll«. 



S884 
288 8 

£3172 8 



2104 at 12«. 
6 



£1262 8 



6013 at Ids. 
13 



a,0 7816,9 



£3908 9 



7617 at 14<. 

7 



£5331 18 



No. 
51. 



52. 



vOt 



Answebs 

3687 at 16^ 
8 



£2949 12 



1209 at Hi. 
17 



2,0 ) 2056,3 
£1027 13 



4123 at 18«. 
9 



£3710 14 



[08. = i 

6$. = i 


2016 at 15«. 

1008 
504 

£1512 


•54. 


7641 at 19«. 
19 


2,0 ) 14517,9 
£7258 19 



5*- 



sBCTioir n. 



No. 
5t>. 



6J. = 4 



Answsbs. 

8468 at 8#. 6dL 
3 



2,0 



10404 
1784 

1218,8 

£606 18 



50. 



4*. = J 



Id. 



i 
i 



4976 at As, Id. 



995 4 

, 124 « 

20 14 





8 


£1140 6 


8 



57. 



Zd. = i 



\d. = i 



n 



2,0 



5048 at 6«. 8^<^ 
6 



80288 

•1262 

210 4 



8176,0 4 



£1588 4 



M. 


= i 

= i 
= i 

= i 

= i 
2/3 

= i 
= i 

2/' 


pbacticb. 

Answbbs. 

3162 at 6«. Sid. 
5 


kd. 
id. 


16810 

1581 

627 

131 9 

65 lOi 




1811,5 7i 
£905 15 7| 


6d. 


7643 at 85. 7J. 
8 


Id. 


61144 

8821 6 

636 11 




6660,2 5 




£3280 2 5 


Ad. 


5736 at 9«. Aid. 
9 


\d. 
id. 


51624 

1912 

239 

119 6 




5389,4 6 




£2694 14 6 



5i1 



No. 
61. 



62. 



68. 





iBCTioN n. 




Answebs. 


6d. 


= i 

= i 
8,0 


3987 at 9«. BH 
9 


9d. 

id. 


85888 
1998 6 
664 6 
88 Oi 




8862,4 Of 




£1931 4 Of 


id. 




6426 at } 05. 6^ J. 
10 


Qd. 

id. 


64260 
2142 
1071 
188 10^ 




2,0 ' 6760,6 10}- 




dgd380 6 )0| 


9d. 


2,0 


8650 at 11«. 9«d 
11 


9d. 

id. 


95150 

4825 

2162 6 

860 5 




10199,7 11 






£5099 17 11 



■ = 1J 



1301 t 12f. lOd. 



so 


164i;j 10 




£770 la 10 


«i = i 


Q708 Kt 13t. Tid 
13 


w=* 


85981 
1381 
310 


2,0 


svrM 




£1886 i 



M. 


= t 


6476 at 14.. flfrf. 
14. 


Si. 
ft 


:| 


00650 
3287 6 
1618 9 

404 8i 




3,0 


9691,0 Hi 
^7ffi 10 llj 



9631 nt 16». 9irf. 



i 
h 


153936 
4810 6 
3406 8 
200 H 


,0 


fi 135,2 Si 
fSCOT 1-2 3i 



6d. 


= i 


4103 at 1 

17 

69761 


'Mi. 


= + 


SO&I fl 


U 


= i 


683 10 


id. 


= + 


170 Hi 




8,0 


85 H 




7974,a H 




£36;U H 9i 



N.B.— The Eiercit«> SS.to 72, and 82 to 87, inclnnra, 
with Lhe suDibn muUiplied by t)u ■hiUioga (nuita and U 
merely (o nve ipate, sad QM m eumplt*. 



Akbwebs. 
S464 at 18*. iii. 



-1] 



U. - i 



SI 02 at ie>. 
18 


6|d. 


65836 
1034 
387 







5785,7 







£2862 r 


9 




S7e5 at 19« 
19 


7id. 


lii8535 
S383 
683 
140 



6 
8 
Hi 




13362,2 


Si 




£6031 ■" 


ai 





60 



8BCTI0N II. 



No. 
73. 



4«. = 



1} 



M. 



AN8WEB8. 

7964 at 7Z. 9#. 6i. 

7 



55748 
1991 
1592 16 
199 2 

£59530 18 



74. 



10«. Od. =: i\ 
6*. 8J. = ij 


4679 at 8?. 17*. Sd. 

8 


U. Od. = -^ 


87432 

2389 10 

1559 13 4 

233 19 




£41565 2 4 



76. 



10«. Oi. = ii 
48. Od. = |5 


8742 at 4Z. 16*. 5iA 
4 


2#. Od. = 1 
1(/. = i 

4^. = i 


84968 

4371 

1748 8 

874 4 

145 14 

36 8 

18 4 







6 
8 




£42161 18 


9 



PRACTICB. 



«1 



lOs. Od. 



fU. Od. 
6d. 
2J. 
id. 



Answers. 



i 

i 
i 



2598 at 9/. I2«. 8|J. 
9 



23882 

1299 

259 16 

64 19 

21 13 

2 14 











£25030 2 li 



Os. Od. :=^ i 


6764 at 10/. 
10 


I7f. OH 


I 


87640 




6s. Od. = i 


4882 




2«. Od. = 4. 


2191 




Od, = i 


876 8 <Q 




id. =i 


219 2 
27 7 9 





i £95335 17 9 





2687 at 12/. 
12 


14«. Id. 


td. rr i 
Id. >= i 


32244 

1343 10 

637 8 

67 8 6 

11 8 11 






£84208 6 5 





62 

No. 

79. 


8B< 

Ai 
]0«. OdL = ^ 

lid. = ^ 


;tion n. 

S*SWBB8. 

9648 at SI 1 U. 4i<l 

8 




77184 

4824 

608 

60 





6- 




£82671 


6 



80. 



10«. Od. = i 


2784 at lU. 10s. Ud. 
11 


1 


80624 

1392 

28 4 




£32039 4 



81. 



Ob, Od. = i 


7204 at 122 




12 




86448 


6». Oi. = i 


3602 


1«. Od. = ;} 


1801 


6£^. = i 


360 4 


1^. = i 


180 2 




30 4 




£92421 6 4 



PBACTICB. 

f 

Answers. 

10a Orf. = i") f 4121 
4s. Od. =1) 13 


at 


10 

4 
7 


13/. 14.8. Sd. 


Srf. =i 


63573 

2060 

824 

137 





4 




£56595 


1 


4 


lOs. Od. = i 


3145 
14 


at 


10 
5 
2 
6 
5 


14Z. 17*. 9id 


2«. 6i. = i 
^d = ,V 

K = Vf 


44030 

1572 

786 

393 

39 

3 


e 



6 
3 

6i 


' 


Jg46824 


6 


H 



03 



IDs. Od. := il 
4*. Od. = |j 


6876 at 15Z. 19*. 7d. 


15 




103140 


68. Od. = J 


3438 




1719 


6J. = i 


1375 4 


Irf. = i 


171 18 




28 13 


■ 


£109872 15 



64 

No. 
85. 


8B( 

108. Od. ^ \ 

5«. Od. = ^ 
2«. 6d. = i 
U. Od. =B ^ 


3TI0ir u. 
rSWEBS. 

9684 at ] 
16 


m. 






3 


18«. 6id. 




154944 

4842 

2421 

1210 10 

484 4 

80 5 






£168931 19 


3 





86. 



10«. Od. = I 



8«. 4d = i 



7780 at 17?. ISs. 4d 
17 



182260 

8890 

1296 18 4 

Jgl87446 18 4 



87 



10«. Od. ss 
4.8. Od. ss 



w 



hd. « A 



4627 at 18^ 14«. hd. 

18 



88286 








2818 


10 





925 


8 





96 


7 


11 


£86621 


5 


11 



PBACTIOB. 



65 



K Answebs. 

ewt. qr. lb. £ s, d, 
24 % 7 at 2 16 7 

£ 8. d, 
2 16 7 
12 



2 qrs. = i 



7 fcs. == i 



83 19 







2 


67 18 





1 8 


3i 


8 


6i 


£69 9 


Ji 



ewt. qr. lb. £ ». d, 
14 1 8 at 8 14 6 
£ 8. d. 



1 qr. = i 



7 lb. 
lib. 




£53 6 11 



No. 



90. 



AN8W£B8. 

cwt. qr. lb. £ 8. d, 

7 8 6 at 4 15 8 
£ 8, d, 
4 15 8 ' 

7 



2qrs. si 



1 qr. 
4 lbs. 
2ib8. 



i 
t 



— 5 



33 
2 
1 





9 8 

7 10 

8 11 
8 5 
1 Si 



£37 6 ^ 



owt. qr. lb. £ 8, d, 
91. 16 2 18 at 5 14 9 

£ 8, d, 
2 qrs. = i 5 14 9 

8 



14ft>8. 

2 lbs. 

2fi>8. 






45 18 
2 



91 16 
2 17 
14 
2 
2 





4i 
4 

Oi 
Oi 



£95 11 9i 



ee 



SBOTION n. 



No. Akswebs. 

cwt. qr. lb, 

92. 27 1 16 at 



1 qr. = i 



14 tbs. 
2 lbs. 



I 

«J 
7 




93. 



cwt. 
32 



2 qrs. = I 



qr. lb. £ s, d. 

2 14 at 7 19 8 

£ 8, d. 
7 19 8 

4 



14 lbs. = i 





31 18 8 
8 


i 


255 9 4 
8 19 10 
19 U\ 


I 


£260 9 l\ 



Amswbbs. 

cwt. qr. lb. £ 
35 1 8 at 6 

£ 



8, 



1 qr. = J 



7 ft)8. = i 


228 7 
1 12 
8 
1 


6 

1: 
U 




£230 9 


5 



6 10 



f. d 
10 6' 

d. 

6 

7 



45 13 6 
5 



95. 



cwt. 
36 



qr. 
2 



2 qre. = I 



lb. £ 
7 at 4 
£ 



8, 



7 tbs. = 



4 12 



f. d 
12 8^ 

8J 
4 





18 10 10 
9 


i 


166 17* 6 
2 6 4i 
5 01 


' 


£169 9 7{ 



PBAOTICB. 



67 



Answebs. 

swt. qr. lb. £ 8, d, 
40 3 9 at 9 16 U 
£ 8. d, 
B. = i 9 16 li 

10 



98 



1 OJ 

4" 



qr. 

•s. 



9 

i 



^ 



2 


4 


2 


4 


18 


Oi 


2 


9 


oi 





12 


3 





3 


6 



£400 6 111 



No. Answers. 

cwt. qr. lb. £ 8. d, 
98. 45 1 14 at 9 15 6f 

£ 8. d. 

= A 9 15 6| 

9 



1 qr. = 



14 lbs. = 



^ 


88 





5 


a 


440 
2 
1 




8 
4 


3} 
10^ 

H 


< 


£443 


13 


7* 



jwt. qr. 
42 2 ] 

[rs. = 1 


Pv. £ 8. d. 
16 at 8 14 7 

£ ». rf. 

8 14 7 
6 


1 

cwt. qr. ' 
[ 99. 48 2 

2 qrs. = \ 

4 ft)8. = T^i 


lb. £ «. (2. 

4 at 4 17 8 
£ ». d. 
4 17 8 
6 




52 7 6 
7 




29 6 
8 




366 12 6 
4 7 3i 
1 1 9i 

8 H 


[bs. = i 
bs. = 4 


234 8 
2 8 10 
3 5| 


1 


£372 4 8i 


s 


£237 ^ 



es 



BW09W9 n. 



No. 
100. 



Akswers. 



10«. Od. s= i 






4786^ at 8/. lOf. M. 
8 



14868 








2898 








119 


18 





1 


16 


8 


£16872 


8 


3 



101, 



68. Sd. = il 
2*. Qd. = i) 


7641i at 4.1 98. Id. 

4 


6d. = i 


80564 

2647 

955 2 6 

159 8 9 

1 9 10| 



£84226 16 li 



102. 



6«. (Sd, 



2«. 6(1. = i 
Is. OJ. = ^ 


2117 5 

1058 12 

423 9 

5 



6 

8 


' 


£8599 12 


2 



84691 



at 



%. d. 

8 6 

2 

8)17 

6 8 



tRAOTICB. 



60 



Ahbwbbs. 



6s. Od, 

lid. 
id. 



« i 1 



I = 



42101 



1052 10 

105 5 

26 6 

4 7 

4 



at 





8 



Jgll88 13 2^ 



t. d. 
5 7i 
8 

4)16 Hi 

4 2i 



Oi 



J«. Ot/. =r i 



2<. 6(2. 



4 = 



8659} 



at 



2164 15 
1082 7 6 
180 7 11 
9 4i 
6 Hi 

£3436 17 9 



8, d> 
7 Hi 
7 

8)55 6i 

6 Hi 



lOs. Orf. =s i 


4286| 


at 



7 
Oi 

n 


9 12 


d. 

6i 

4 


2«. 6i. =x i 


88574 
2143 
585 1& 

8 18 

7 14 

jg41269 7 


5)88 10 


2 


sn 14 


Oi 


1 = 

1 







70 
No. 

106. 10«. Od. sz 



i 



68. Od. 
6(/. 



1 

= ¥ 
— s 



'$ = 



SECTION n. 

Akswebs. 

7426{ at 
6 

44556 

3713 

1856 10 

185 13 

61 17 8 

2 5 2i 

£50375 5 lOJ 




6)18 11 4 



107. 



10«. OJ. = \ 


3278^ 




i = 


6556 

1639 

409 15 

1 11 





6 


■ 


£8606 6 


6 



at 



& B. d 

2 12 6 

3 

5)7 17 6 

£1 11 6 



lOS. 



10«. Oi. = i ") 


46254^ 




4«. (\d, =\] 








2312 10 





6rf. = i 


925 





lid. = i 


115 12 


6 




28 18 


H 


f = 


4 


2 




£3382 4 


n 



at 



14 7i 
8 

7)29 8 



4 Q 



10«. Od. = i\ 
6*. 8rf.=i3 


piucticb. 
Akswebs. 

2010| at 
6 


£ B. 

6 16 


7 

d. 
9 
8 




12060 

1005 

670 

8 7 6 

4 2 Oi 

£I374r 9 6i. 


5)20 10 


3 


id- = ^V 


£4 2 


OJ 


S = 


£ 8. 

8)8 19 




s 

10s. Od. ssi") 
4^. OJ. =iJ 


3607i at 
8. 


d. 
8i 


£1 2 


5i 




•28856 

1803 10 

901 15 

721 8 

120" 4 8 

7 10 3i 

1 2 5i 

^32411 10 5 


6«. Od. = i 

id. = t1^ 

i = 

J 
• 


£ s. 
3 17 




10*. Od. — i 


1243|- at 
3 


d. 

7 
2 


6*. Od. — i 


3729 

621 10 

310 16 

165 7 6 

5 3 7 

17 2| 

£4822 13 3| 


9)7 15 


2 


8«. 6i. — i 


£0 17 


2| 







71 



72 






SECTION II. 






No. 


Answers. 


No. 


Answebs. 


112 ' 


1 


8. 
10 


5 
3 


115. 
116. 

117. 


£ 
1 


8, d. 

10 5 

14 




£4 


11 


3 


£21 


5 10 


113 


£ 

1 


8, 
10 


d. 
5 

T 


£ 
1 


8. d. 

10 5 
27 




£41 


1 3 




£10 


12 


11 


£ 

i 1 






£ 
1 


8 
10 


d. 
5 
9 


8. d, 

10 6 

8 


114. 


12 

£12 


3 4 
15 2| 




£13 


13 


9 


18 6i 



BILLS OP PARCELS. 



No. 




Answers. 




No. 




Akswkrs. 




(1) 


8. 


d. £ 8. 


d. 


m 


«. 


fl^. £ *. 


c 


15 @ 


13 


6 = 10 2 


6 


9® 


4 


6=20 


fi 


24 @ 


18 


9 = 22 10 





6® 


15 


9 = 4 14 


6 


27® 


8 


4 = 11 5 





17 ® 


5 


4 = 4 10 


S 


16® 


6 


3=50 





23 ® 


4 


10 = 6 11 


a 


12® 


2 


10 = 1 14 





14 ® 


2 


4 = 1 12 


8 


32 @ 


1 


8 = 2 13 


4 


18® 


4 


2 = 3 15 













19® 


1 


7i= 1 10 


10 












£53 4 


10 








— 






■* 




• 

I 




£23 15 


4 



i 



r 


TARK AND TBET. 




7J 


1 m. 


ArswEns. 




No. 




Akswees. 


(3) B. 

40 @ 1 

34@ 1 

. 31 @ 5 

29 @ 2 

17J@ 7 
13|@10 
54 @ 1 


d. & 8. 

6=30 
41= 2 6 
8 = 8 15 
4=37 
2i= 6 6 
6=74 
2J= 3 5 


d. 


9 

8 
8 

u 

3 


(5) 
252 
252 
252 

(C) 

15i 

17i 

19i 

17 

8} 
82 i 
13 


@6 
@6 
@8 

@ 

@ 
@ 
@ 
@ 
@ 
@ 


d, 

4 
8 


d. 

4 

5i 
6 
3 
18 

8| 
9 


£ 8. d, 
= 79 16 
= 84 
= 100 16 


£204 12 






£34 5 


10} 




• 

1(4) t. 

E 9i@12 
^ 13 @ 15 

5 114® 6 
E 14 @ 11 
t J2i@ 10 
I lli@ 18 


d, £ 8. 

9=61 

6 =10 1 

10 = 4 

3 = 7 17 

8 = 6 10 
=10 4 


d. 

J* 

6 
8 
9 


£ 8. d. 

= 052 
=0 7 lOf 
=0 9 lOi 
= 043 
= 12 4i 
= 1 8 OJ 
— 9 


L 


£44 15 

• 


10 


— yj a 




£3 12 4 



^ 



t 



TARE AND TRET. 



bNo. 
[(1) 



Akswer. 



1- "■ ' 

^ ewt. qr. lb. 
^' 6 2 19 
9 



cwt. qr. lb. 

18 
9 



51 3 gross 
I 1 22 tare 



1 1 22 



^9 2 9 net. 



No. 
(2) 



Answer. 



cwt. qr. lb. 

13 9 
6 



cwt. qr. lb. 

18 

6 



10 3 26 gross 3 24 
3 24 tare 



10 2 net. 



74 



SECTION n. 



No. 
(3) 

8 lbs. 
4 



Answer. 

cwt. qr. lb. 
6 8 14 

7 

s= -j^ 48 14 gross 



'i 



No. 



3 1 ao 

1 2 24 

6 16 tare 



42 3 26 net. 



No. 



W 



Al¥SW£R8. 
cwt. qr. 

8 2 

8 



1 lbs. 
2 



= -f 28 gross 

= i 4 
2 



4 2 tare 



23 2 net 
(5) "'"^ 

cwt. qr. lb. 
141bs. =i 202 2 12grcv 



1 = 



I 



1 8i 
3 6J 



27 15 taR 



176 1 25 net 



Answer. 



(6) 



cwt. 
5 


qr. lb. 

2 12 

9 


50 

7 


1 24 

2 24 tare 


26)42 

1 


3 

2 16 tret 


41 


12 net. 



lb. 

96 

9 



( 4) 864 

28^ 

(7)216 



4) 30 24 



7 2 24 



No. 



TARE ANO TBBI. 



Answebs. 



76 



iV 



/ 

cwt. qr. lb. 

13 9 

6 



lb. 

18 
6 



10 3 26 gross 
3 24 tare 



26) 10 2 suttle 
1 15 tret 



9 2 15 net 



(-4)108 

28^ 

(7) 27 



3 24 



(8) 



cwt. 
67 
8 


qr, lb. 

2 18 gross 
2 8 tare 


cwt. 




qr. lb 

1 12 
2 


26)59 
2 


10 

1 2| tret 





2 24 
12 


56 


3 7^ net 


8 


2 8 



%1 



T9 8BCTI0N II. 

No. Akswkks, 

owt. qr. lb. 

(9) 6 3 14 

8 



(10) 



8 lbs. = ^ 65 grosg 

4 s= I 3 3 20 ) 

1 S *U^ 

5 3 16 tare 



26) 49 12 tare suttle 
1 3 15^ tret 



168) 47 24^ tret suttle 
or47 X 2H-3 1 3 cloff 



46. 


3 21i net 


cwt. qr. 
3 2 


lb. 

8 



16 lbs. = I 28 gross 



-J 4 
2 



4 2 tare 



26) 23 2 tare suti\e 
3 17 tret 



168)22 2 11 tret suttle 
15 cloff 



22 1 24 net 



simple intebe8t. 77 

Answers. 



cwt. qr. lb, 

Ulbs. =^202 2 1.2 

1 =^Y 26 1 8i 

1 3 6i 



27 15 tare 



26) 175 1 25 tare sutlle 
6 2 26J tret 



168) 168 2 26^ tret suttle 
1 Oi cloff 



167 2 25f net 



ewi. qr. lb. 

47 2 18 

2 qrs. 18 lbs. X 24 = 15 3 12 tare 

26) 31 3 6 tare suttle 

1 25 tret 



30 2 9 net 

SIMPLE INTEREST. 

Answers. 

65Z. X 5 -7- 100 = 13?. 78. interest for 1 year x 4 = 

8«. 

64?. 16«. X 4 -f- 100 = 38?. 11*. 9ld, interest for 1 
• X 6 = 231?. 10«. 9d. 

368?. 10*. X 4J -r 100 = 106?. 11«. 7K interest for 
>ar X 4^ =: 479?. 12«. 4cid, 



78 8K0TI0N n. 

No. Akswbbs. 

(4) 

768/. 9». 6d. X 3i -4- lOOl. = ZU. 19«. dd. interest 
1 year x 9| = 237/. 5#. 3d. 



(5) 
year 



379Z. 16*. X 4i -^ 100^ = 18Z. 0*. 0JJ. interest fo 
ar X 9i = £171 7 6 J interest for 9 J years, 
* 379 16 principal. 



principal. 
£551 3 6} amoant. 



(6) 

3786/. Us. X 4f -f- 100 = 166/. 13*. ^d. interest 
1 year x 17 = £2833 8 Hi interest for 17 years. 

3786 U priucipaL 



(7) 







£6619 


2 IH answer. 










£ 


8, 


d. 






i 


859 


13 











1719 


6 







weeks = ^ 


429 


16 


6 




100)2149 


2 


6 


4 


21 


9 


H 


4 


t» 


= iS 






6 




128 


18 


lOi 








1 


13 


Of 








1 


13 


Oi 


4 


days 


= + 





4 


8* 




£132 


9 


8* 



SIMPLE INTEBBST. 



79 



No. 
(8) 



(«) 



i 



Answers. 

& 8, d. 
7462 13 

3i 



4 weeks sc ^ 



2 weeks = \ 



s 

8 



4 weeks = -^'^^ 



22387 19 
3731 6 



6 


100)26119 5 


6 


261 3 


lOi 
9 


2350 14 
20 1 
10 


8i 
10 
11 


£2380 17 


5i 


£ 8. 

9864 17 


d. 
9 


39459 11 
= 3699 6 




7i 


100^)43158 17 




n 


431 11 


9i 
10 





4315 1/ %\ 




33 3 llf 


2 weeks = i 


16 11 lU 


1 week = ^ 


8 5 Hi 


4 days = \ 


4 14 10^ 



Int. for 10 yrs. 7 ^ vIq-tq i^ a 

wks. and 4 days 5 ^^^^ ^^ ^ 

Principal 9864 17 6 



Amount 



£14243 12 3 



80 

No. 

(10) 



• 


SECTION n* 






ANSWERS. 






£ t 
460 12 


a. 

6 
5 




100)2303 2 


6 


4 moQtbd 

• 


= 4 23 


2 




46 I 

7 13 


3 

6i 




£53 14 


9* 



(") 



£ 9. 

723 15 


d. 
6 

4f 


2895 2 
1 = 542 16 




7i 


100)3437 18 


n 


34 7 


7 


103 2 
17 3 


9 


£120 6 


6* 



GOMPdUKD INTEREST. 81 



No. 
(12) 


4 weeks = -^^ 

2 weeks = -i- 
4 days = \ 

Int. for 3 yrs. 
wks. and 4 dyi 
Principal 

Amount 


Answer. 

£ 8. 

246 15 

493 10 
123 7 


d 


24 


6 




100)616 17 
6 3 


6 
3 




18 10 
9 
4 
1 






9.1 19 » 
246 16 







£266 


8i 



COMPOUND INTEREST. 
No. Answer. 

£ 8. d* 

(1) «^ = 2V ^-^0 a 

21 



^ 441 a 
22 1 



^ 463 1 
23 3 Oi 



*486 4 Oi amount in 3 yrs. 
420 principal 

£ 66 4 0| interest for 3 yrs. 

S5===a E 3 



82 SECTION II, 

No. Answers. 

£ s. d. £ t. 

(•2) 640 X 3 -J. 100 = 19 4 

Interest for 1 year 19 4 



659 4 X 8 -MOO =s 19 15 
Do. 2 years 19 15 6 



678 19 6 X 8 H- 100= 20 7 
Do. 8 „ 20 7 4i 



699 6 lO^x 3-r- 100 = 20 19 
Do. 4 ,, 20 19 7i 



£720 6 5f amount 



(3) £ 8. d. £8. 

'678 16 X 3i -r 100 = 23 15 
In or St for 1 \ear 23 15 IJ 



702 11 IJ-x H -7-100 = 24 11 
Do. 2 years 24 11 9i 



727 2 11 X 3^ ^100 = 25 9 
Do. 8 „ 25 9 



752 11 11 X 3^-7-100=26 6 
Do. 4 „ 26 6 9J 



778 18 81-x 3i-r-J00 = 27 5 
Do. 6 „ 27 5 3 



806 3 llix 3J-J. 100 = 28 4 
Do. 6 „ 28 4 4 



834 8 Si amount 
678 16 principal 

£155 12 df compd. interest for ^jn 



DISCOUNT. 88 

' Answer. 

£ 8, d, £ s. d, 

786 10 X 4i-r 100 = 36 7 10 
[nterest for 1 year 35 7 10 



821 17 10 x4i -7-100 = 36 19 8^ 
Do. 2 years 36 19 8J 

858 17 6ix 41^100 = 38 lU llf 
Do. 8 „ 38 12 Hi ^ 



Do. 4 „ 40 7 9i 



897 10 6 X 4|-rl00 = 40 7 9i 



937 18 3i X 4i -f- 100 = 42 4 1^ 
Do. 5 „ 42 4 IJ 



980 2 4Jx4i -5-100 = 44 2 U 
Do. 6 „ 44 2 U 



1024 4 5f amount 
786 10 principal 



£237 14 5i compd. interest for 6 yrs. 



DISCOUNT. 

Answer. 

100?. + 10 = llOZ. : 640/. : : lOZ. : ? 

£ 8. d. 

640 x 10 -r 110 = 58 3 7i discount 

640 



JC581 16 4i (P>^^8f°<^ 
* t worth. 



84 



SECTION \U 



No. 

(3) 



100 
1 



8, d, 


4 7i 



£101 4 7i 



Answers. 

£ 8. d, 
1 4 7i = 100 X 4i -5- 365 



£ 
370 



£ 8. d. 
1 4 7i : ? 



£ 8, d. 

101 4 7i 
1 4 7f 



: 97183 farthings. 

= 1183 

704.01 
1183 X 370 -r- 97183 = £4 lOs. OK 



971834 



(3) 



March 6th to June Q3id inclusive, 90 days. 

£ 8. d. 
CO X 3i -e- 365 = 18 5i 

100 



100 18 51- 



£ «. d. 

100 18 H 

£ 8. 



£ 8. d. 

18 5i 



£ 8. 

246 16 : : 
d. 
100 18 5J = 96887 farthings. 

18 5i = 887 
246 16 = 4936 shillings. 



4936 X 887 -e- 96887 = 2Z. 5s. ^U. ^^^ 

* 96887 



COMMISSION, BROKERAGE, &o. 



No. 


Answer. 


(1) 


£ 8. d. 
i)1243 19 



100) 621 19 6 



£ 6 4 4i 



No. Answer. 

(2) £ 8. d. 

i)3964 14 

1982 7 



100)59,47 1 
£ 50 9 4{ 



commission, brokerage, etc. 
Answers. 



HS 



467 


8. 





2 


8)934 








100)311 


6 


8 


£ 3 


2 


8 



£ 8. d. 

7648 
3 

8)22944 

"I pi ■ 

OO) 2868 
* 28 18 7 



£ a. d. 

i ) 7684 

2i 



15368 
1921 



Q 


30)17289 





£ 172 17 


H 



No. Answers. 

(6) £ s. d. 

i ) 6968 

4i 



{1) 



(8) 



27872 
1742 








29614 



2 




100) 692,28 







£ 592' 5 


7 




1 £ 
2450 
4768 


8, 





d. 





10«. = i ) 7218 






3 


21654 

6s. = i ) 3609 

1804 






10 







100)270,67 
£ 270 


10 
]3 


6 
6 


^ 8 

i 768 d 


d, 





3072 
384 








100) 3466 




H 






84 11 

768 




£ 802 11 





SB SECTION n. 



PROMISCUOUS EXERCISES. 



No. 




Answers. 


(1) 

amb. 


umb. 


gain. shill. 


120 


: 70 


: : 20 : ? 420 x 70 -r- 120 = 245 si 

or 12Z. 6«. 




sec. 


mile far. yds. 


8 : 


60 : 


: 1 6 140 : ? 3000 x 60 = 18000 



3000 

miles, fur. yds. 

8 r= 22500 yards, or 12 6 CO. 



(3) 




8, d, £ £ 8. d. 
18 1| : 15 : : 1 4 2 : ? 
£ a. d. 

18 IJ^ = 435 halfpence. 

1 4 2 zz 5H0 

580 X 15 -f- 435 = 20Z. 




lb. oz. 


lb. oz. days. lb. oz. 


(4) 


1 4 


: 2 10 : : 35 ; ? 1 4 = 20 oz. 

2 10 =: 42 „ 
35 X 42 -r- 20 = 73^ days. 



gals. qts. pt. gals. qt. pt. £ 

(5) 112 2 1 : 99 1 1 :: 102:? 

112 gals , &c. =901 pints. 
90 „ &c. = 795 „ 
795 X 102 -r 901 = 90/. 



£ 8. d. £ s, d, 

(0) 1 : 12 6 : : 641 18 4:? 

II, = 240 pence. 
12«. 6f/. = 150 pence. 

£ 8. i 

£041 18 4 = 154000 x 150 -r- 240 = 401 3 11 



I 



PK0MI3»:U0US EXERCISES. 87 

No. Akswers, 

£ S» d, '£ S» d. men. boys. 

(7) 10 12 11 : 11 10 5 :: 14 3 :? 

10 12 11 = 2555 pence 7 , . . „ 

11 10 5 = 2765\, r°^^" =5 boys. 

14 men 7 _ 70 
3 boys 3 ■■ '*^ " 
2765 X 73^ 2555 = 79, or 15 men and 4 boys. 

«r. grs. 9. 10 X 7000 

(8) -^^ : 7000 ; : 10 : ? = 10 x 

7000 X 10 == 700000 rr- 20 =35000Z. 

(9) 27 - 9 =18 9 : 18 : : 12:? 

9 feet 4 .: 6 

12 men Divide 9 and 18 by 9 

6 days „ 4 „ 12 „ 4 

9 men 1 : 2 : : 3 : .^ 

18 feet 1 . 6 

men. 

4 days 3 x 2 x 6 = 36 men. 

i(lO) 30 inches 

1 square inch 
15 lbs. 



? lbs. 
I 14 square feet = 201 6 square inches 

31 inches 



80 : 31 : : 15 lbs. : ? 

1 : 2016. 
Divide 30 and 15 by 15 
2 : 31 : : 1 : ? 
1 : 2016 

Divide 2 and 2016 by 2 
1 : 31 : : 1 : ? 
1 : 1008. 
1008 lbs. X "31 lbs. = 13 tons 19cwt 



88 


SECTION n. 


No. 


Answeks. 




8» d* 8. »• 


(11) 


2 6=i273i@2 6 




9. ^. 34 2 6 




i of 2 6 7 J 




£34 3 \\ 


(12) 


530} @ 14«. 

7 




371 




|of 14*. = 10 6 




£371 10 6 



9. d, £ 8. d. 

(13) 10 = i 762 I @ 1 12 6 

2 6 = i 381 

f 95 5 

19 6 

£ 1239 4 6 



8. d, 8. ^. d. & & & £ 
(14) 7 6 = 5 + 2 6 = i+i = i + i^ 

£ 8. d, 
4)147 14 7 



2) 36 18 7f 

18 9 3i 

£55 7 m 



puomiscuous exercises. 89 

Answers. 



owt. qr. lb. 

5) 2 13 X 9 

10 



SIX 18 
19 5 



40 23 gross 
19 X 14 lbs. = 2 1 14 tare 



26} 37 3 9 tare suttle 
1 1 23 tret 



86 1 14 net 



owt qr. lb. 
5) 4 2 12 

8 



7 lbs. == jJ^) 13 3 8 gross 

3 121^ tare 



26) 12 8 28i tare sut. 
1 2Ti tret 



12 1 24 tret sut. 
8 X 2 lbs. ^ a cloff 



10s. Od. = i 12 I 18 net 

£7 



84 
6 



ed. = ^ Q 6 

I qr. = Jcwt. I 17 7^ 

14 lbs. si 18 9| 

4 lbs. =1 5 4i 

JB93 7 9f 



90 


SECTION U. 




No. 


Answebb. 

cwt. qr. lb. 




(17) 


No. 1 = 4 2 15 


Tare = 1 




,,2=420 


»» ^ A 




„ 3 = 3 3 21 


»» ^ * 




„ 4 = 3 3 14 


»» ^^ •■• 




„ 5 = 4 14 


»> =^ * 



21 8 Icwt. Iqr. 
Tare 1 1 



19 3 8 or 138 stone 12 lbs. 



St. st. lb. 


lb. lb. St. 


lb. 


20 : 138 12 


: : 8 : 55^ or 3 

st. lb. 

138 12 


7i. 


Tret 


3 7i 






135 4^ 




9. d. 


£ £ 




11 6 = 


-• i + ii5 -^ in 




St. lb. 


st. st. st. 





135 4J = 135 + i + i H- 8 

£ £ £ £ 8, d. 

135 + :i + i -^ 8 = 135 5 7i 

£ 8. d. 





2)135 5 


n 




10) 67 12 

2) 6 15 

3 7 


9i= i 

H = tV 
n = 4V 




£77 15 


8i 


£ 8, 

344 17 


d, £ 1 
6 X 6-?- 100 = 20 1 



8. d, 
(18) 344 17 6x6-2- 100 = 20 13 10^ 



PBOMISCUOns EXBRCISES. 91 

^o. Answers. 

19) 



5 14 6 = 5 +i + i-f-5 +|H-5 + 2-^5 -H 



£ 8, d. £ £ £ £ I 



£ £ ' £ £ 

100 100 ,^ ]00 ^ 100 
^ =^ -^ + ..^ -^ 10 + 7:t -T- 5 + 



20 20 • ' 20 X 10 • 20 X 10 • 
£ 

^ + ^ rr^ 7 -T- ^ • or thus— 968^. 5 x 5 -h 100 

20 X 10 X 5 

£ s. d. 

= 48 8 3 interest at 5 per cent, for one year. 

£ 8» d. 

lOs. Orf. = 3^ 48 8 3 

2«. 6rf. = i 4 16 10 

fU. Od.=: I 14 2i 

19 4i 



£55 8 8 interest at the given 
« rate. 



20) 20)1090 



£ s. 5) 54 10 interest at 6 per cent. 

12)65 8 10 18 „ at 1 percent. 

65 8 „ for I year. 

5 9 X 5 = 27 5 ,. for 5 months. 



£92 13 „ for the given 
«== time. 



92 SECTION II. 

No. Answebs. 

(21) £ 9. d. 

40)279 11 



4) 6 19 9i interest for 6 months. 
1 14 11^ „ for H months. 

5) 8 14 8i », at 5 per cent. 
1 14 ll| ,» at 1 per cent. 

£6 19 9| ,» at the given rale. 



(22) 260 - 80 = 170. 170 - 70 = 100. 

£ & 

250 X 9 = 2250 

170 X 6 = 1020 

100 X 9 = 900 



12)4170 for 1 month. 
20) 347 10 for 1 year. 



2)17 7 6 at 5 per cent, interest. 
5) 8 13 9 at 2^ „ 
1 11 Q ftt 1 



1 14 9 at ^ „ 

27 16 interesfc, 
100 principal. 



£127 16 



PBOMISCTJOUS FXFRCISES. 03 

i 

Xo. Answebs. 

123) 800 — 60 = 240. 240 — 160 = 140. 

140 — 76 = 66 

£ £ 

300 X 3 = 900 

240 X 4 = 960 

J40 X 5 = 700 

05 X 6 = 390 



12)2950 for 1 montK 



20)245 16 8 for 1 year. 
6)12 5 10 at 5 per cent, interest. 

ii o fi 8X 1 ff If 



14 15 interest. 
65 principal. 



£79 15 



1 '60471?. is the amount of 11. for the given time and rate. 

1 42' is the multiplier. 

£ 8, d, 
I 1 60471 X 1420 = 227-86882 = 227 17 4-J 

nhe required amount : from which deduct 142 



The required interest £ 85 17 4^ 



S5) 

W. 1«. 9J<i. is the interest of lOOZ. at 6 per cent, for 127 days. 

22|^ii_£i^- : lOOZ. : : 200^. : ? ^00 x 100 H- 

98005 = 195Z. 18*. 2H 

'26) 

U. 16«. l\d. is the interest of lOOZ. at 6 per cent, for 294 
■ays. 
I £ 9. d. £ £8. d. 



104 16 1\ 100 ^^ ^^ ^ ' ^ 






100639/: 33776/: 

33776 X 100 -5^ 100639,= Ul 08, 9id* 



94 SECTION III. 



No. 




Akswebs. 


(27) 


100 : 


8. £ s. d. £ 8. d. 

6 : : 971 14 7 :? 971 14 7 
5«. -f- 100 = 2Z. 8«. 7d. 


(28) 


£ 
95 : 


£ £ 

100 : : 900 : ? 900 x 100 -r 95 
947/. 7». 4jd. 



SECTION 3. 



VULGAR FRACTIONS. 
Greatest Common Measubb. 



No. 


Answers. 


(1) 


126)144(1 
126 




18)126(7 G.C.M. 18 
ivfi 


(2) 


8444)3556(1 
3444 


• 


112)3444(30 
3360 




84)112(1 

84 


G.C.M. 28 


28)84(3 
'84' 



VULGAR FRAGTI0N8, ^^ 

Answers. 

18667)14186(1 
13667 



M 9) 18607(26 
1038 



8287 
8114 



173)519(3 
G.C.M. \n 51^ 



O 43366)44688(1 
^ 43365 



1323)43365(32 
8969 

5675 
2046 

1029)1323(1 
" 1029 



294)1029(8 

882 



147) 294 (« 
G.C.M. 147 ^ 



8KCTI0N III. 
No. . 

. Answebs. 

^^) 11050)35681(3 

33150 

243 1)11 C*50(4 
9724 



1326)2431(1 
1326 

1105)1326(1 
irJ5^ 

G.C.M. 221 221)1106(5 

1105 



(6) 



16)24(1 



16^" 8)140(17 

i 56 

4)8(2 
8 



ff:^ 4)16 4)24 4)l7^ 



« 6 



3^ 



VULOAB FBACTI0N8. 



97 



Least Common Multiple of Numbers. 



Answers. 

le greatest com. measure 

8)78 

26 
93 

78 
284 



CM. 2418 



le greatest com. measure 

72 
19 



648 
72^ 



3.M. 1368 



8 greateetr com. measure 
5)464320 



92864 
18945 



464320 
871456 
835776 
74291.2 
92^64 

;.M. 1759308480- 



No. Answers. 

The greatest com. measure 
is 8. 

8)638296 



79787 
33888 



638296 
638296 
638296 
239361 
239361 

L,G.M. 2703821856 



The greatest com. measure 
is 4* 

4)18996 



4749 

29932 

4749 

269388 
119728 
209524 
119728 

L.G.M. 142147068 



98 



8KCTI0N III. 



No. Akswrrs. 

(6) 

The greatest com. measure 

is 9. 

9)260424 



28936 
64423 

86808 
57872 
115744 
115744 

144680 

L.O.M. 1574783928 



The greatest com. measure 
of 18 and 17 is 1. 
18 
17 

126 

18 

306 

The least common multiple 
of 18 and 17 is therefore 306. 
The greatest com. measure 
of 306 and 43 is 1. 
306 
43 

918 
1224 



13158 



Hence the least common 
multiple of all the given num- 
bers is 13158. 



No. Answer. 

(8) 

The greatest com. mease 

of 19 and 78 is 1. 

78 
19 

702 

78 

1482 



The least common multi 
of 78 and 19 is there! 
1482. 

The greatest com. meas 
of 1484 and 84 is 6. 

6)1482 

247 

84 



988 
1976 

20748 

The least common mult 
of 1482 and 84 is there 
20748. 

The greatest com. mea 
of 20748 and 61 is 1. 

20748 
61 



\ 



20748 
124488 

1265628 



VULOAB FRACTIONS. 



99 



Akswrr. 

ice, the least common 
le of all the given 
rsis 12656^8. 



greatest com. measure 
ind 176832 is 3. 

3)176832 



58944 
51 

68944 
294720 

3006144 



least common multiple 
nd 176832 is therefore 
L4. 

greatest com. measure 
)6144 and 29i72 is 
; hence 3006144 is 
last common multiple. 

greatest com. measure 
3144 and 5862 is 6. 

6)3006144 



501024 
586^ 



1002048 
3006144 
4008192 
2505120 

2937002688 



No. Answer. 

Hence the least common 
multiple of all the numbers 
is 2937002688. 

(10) 

The greatest com. measure 
of 537842 and 16819 is 1. 

537842 
16819 



4840578 
537842 
4302736 
3227052 
537842 

9045964598 

The least common multiple 
of 537842 and 16819 is 
therefore 9045964598. 

The greatest com. measure 
of 9045964598 and 4367 is 
11. 

11)9045964598 



822360418 
4367 

5756522926 
4934162508 
2467081254 
3289441672 

3591247945406 

The least common multiple 
of 9045964598 and 4367 is 
therefore 359124794540^^ 



«v>c\*: 



100 



ncncnr m. 



AVSWKB. 

The greatest oomnKm measmre of 869134 
«247d 18 1. 

8591947945406 
2473 




10778748836218 
95188785617842 
14364991781624 
7182495890812 

8881166168989038 



Hence the least common multiple of all the given 
bers is 8881156168989038. 



a^^ 



REDUCTION OF VULGAR FRACTIONS. 



No. 
(1) 



(2) 



(3) 



Answebs. 
3)7463 



24871 



14 



/ 2)8463 



V 7)4231-1 

48 ) 9786 ( 227|f 
86 

118 
86 

826 
801 

25 



No. 



Akbwebs. 



(4) 698 ) 64237 ( 92^;^^^ 
6282 



1417 
1896 



21 



(5) 89) 8868(9311 
801 



858 
267 

86 



VULOdR PBAOnONS. 



^Akswbss. 

> 8586 ( 199|^ 
4^ 



387 



387 



29 



10 ) 7982 ( Um 
680 



1182 
680 



t ) 3643 ( liiH 
2104 



1589 



742683 ( 96:^11} 
69183 



50853 
4612^ 

4731 



) 968700 (351 
8280 



14076 
13800 



2760 
2760 



No. 



Answsss. 



(II) 487600)498001(1^ J 
487600 



4401 



(12) 7036)786201(104^ 
7036 



32601 
28144 

4457 



(13) 8684)480010(130^ 
3684 



11161 
11052 



1090 



(14) 4968)876246(17611 
4968 



37944 
34776 

81686 

29803 

1878 



(15) 



2 



15 



102 



nonoN ni. 



No. 
(J 6) 



(17> 



(18) 



(19) 



(20) 



(21) 



(22) 



AmwKBs. 
8 



26 
S 



8^ 
5 

m 

9 

7 

198 

7 

5 

9707 
15 

17 



6180 
17 

976H 
80 

29801 
80 






^ 

'* 



No. 
(23) 



(24) 



(25), 



(26) 



Answkbs. 

84ajJ 
86 



5059 
2527 

80329 



86 



684« 
27 



4797 
1869 

18487 



27 



976^jV 
126 



5860 
11714 

128000 
126 



421 



844 
1689 
8872 

864984 
421 



VULGAR FRACTIONS. 



103 



Akswebs. 

687#, 
111 



7585 
687 



76285 
111 



769i^ 
234 



3077 
2308 
1539 

180057 
234 



621 



808 
1614 
4843 

501248 
621 



^ X 2 X 5 
6x7x7 

7_ X ^ X ;8^ 
9 X II X 15 



30_ 
294 

168 
1485 



No. 




Answers. 




(32) 


5 X 
13 X 


17 
3 


X 
X 


19 
21 - 


1615 
819 


(33) 


4 X 
9 X 


8 
11 


X 
X 


11 
12 '^ 


352 
1118 


(34) 


7 
17 


X 
X 


8 
19 


X 7 
X 1 "" 


392 
"323 



(35) 

17 X 8 X ^ X 13^_ 88048 

23 X 9 X 25 X 19 "" 98325 



(36) 
12 X 1 X 18 X 153 _ 33048 
37x7x33x 8 ""68376 



(37) 

11 X 17 X 135 X 24 _ 605880 

21x36x 78 X 1 "" 58968 



(38) 
3x 9 x29x32 _ 25056 
7xl7x78x 1 " 9282 



(39) 

J_ X 13 X 21 X 137 _ 261807 

T5xl9x39x 6 ■" 55575 



104 aSCTION III. 




No. Answsbs. 


No. 


AMSWSi^ 


(40) 48)272^5 
240 


(42) 


176)4^4(2 
8$2 


32 ) 48 ( 1 
32 




182) 176(1 
132 


16 ) 82 ( 2 
82 


P 


44)182 
182 


^272 17 
Or thus— 




44)''^ = ^ 
'^484 11 


2 2 4 

48 24 12 8 

272 "" 136 "" 68 " 17 






(41) 46)116(2 
92 






24)46(1 
24 






22)24(1 
22 


(43) 


48)160(3 
144 


2)22(13 
22 




16)48(3 

48 


46_,23'~ 
^116 68 




16) ^^ T^ 

U60 10 



YVIAAH FBACTfONS. 105 

Answer. 



740)8675(11 
8140 



635)740(1 
535 



205)535(3 
410 



135)206(1 
125 



80)126(1 
80 



45)80(1 
46 

35)46(1 

10)35(3 
30 

740 _ 148 6)10(2 

^8675 ""1736 ^^ 



^ ^ 



106 SECTION III. 

No. Answebs. 

(45) 

764)5240(6 

4584 



656)764(1 
656 



108)656(6 
648 



8)108(15 
104 



4)8(2 
8 



.. 764 191 



5240 1310 



'46) 644^728(2 

*1288 



440)644(1 
440 



204)440(2 
408 



32)204(6 
192 

12)32(2 
24 

'8)12(1 
8 

. eu _ 161 4)8(2 

^ 1728 "~ 432 8 



VULGAR FBACTI0N8. 



107 



Answers. 

25)19-20(3 
1650 



270)825(3 
810 



15)270(18 
15 



120 
120 



825 
1920 



66 
128 



55)9900(180 
55 

440 
440 



55 1 

^^^9900 "^ isb 



45(6 
00 

45)220(1 
145 



75)145(1 
75 



70)75(1 
70 



No. 



Answers. 



(50) 1344)1536(1 
1344 



192)1344(7 
1344 

192)1?^ ~ 
^536 8 



(51) 1408)1664(1 
1408 



(52) 



(53) 



5)70(14 
70 



5) 



1245 M9 



220 



44 



256)1408(5 
1280 



128)256(2 
256 



,noxl408 11 

^^^ W = 13 



3x3x7 
2x4x7 
4x4x3 



63 
56 

48 



4 X 3 X 7 = 84 

63 56 48 

84 84 84 



5 X 8 X 9 = 360 
7 X 9 X 9 = 567 

6 X 9 X 8 = 432 

9 X 8 X 9 = 648 

360 667 432 
B4A 648 648 



JU8 


8SCTI0K III. 


No. 


Ambwbb. 


No. Answer. 


(64) 


9 X 13 X 19=2223 

7 X 11x19=1463 

12x11x13=1716 


(56) ] 3 X 23 X 27=8073 
11x16x27=4752 
18x16x23=6024 




11x13x19=2717 


16 X 23 X 27=9936 


2228 1463 1716 


8078 4762 6024 


2717 2717 2717 


9936 9986 9986 


No. 


• 

Answers. 


(56) 


17 X 26 X 42 X 17 = 315688 
19 X 24 X 42 X 17 = 325584 
15 X 24 X 26 X 17 = 159120 

18 X 24 X 26 X 42 =x 340704 




24 X 26 X 42 X 17 = 445636 




315588 325584 169120 340704 




445536 445536 445536 445536 


(57) 


21 X 39 X 59 X 78 = 8769038 
18 X 47 X 59 X 78 = 3893292 
41 X 47 X 89 X 78 = 5861934 
27 X 47 X 39 X 59 = 2919969 




47 X 39 X 59 X 78 = 8436466 




8769038 3893292 6861934 2919969 




8435406 8435466 8435466 8435466 


(68) 


71 X 261 X 701 X 813 = 10661057803 

39 X 81 X 701 X 813 = 1800356167 

410 X 81 X 26.1 X 818 = 7046929530 

75 X 81 X 261 X 701 = 1111488075 




81 X 261 X 701 X 813 = 12048530733 


10561057808 1800355167 


7046929530 1111488071 



12048530733 12048630783 12048530783 120485S07) 



VULOAB 7BACTI0NS. 



jm 



No. Answer. 

(69) 813 X 3026 x 980 x 721 = 

710 X 401 X 980 X 721 = 

762 X 401 X 3026 x 721 = 

83 X 401 X 3026 x 980 = 



1738284308040 

201170391800 

666658671252 

98700070840 



401 X 3026 X 980 x 721 = 857382543080 
1738284308040 201 1 7039 1800 



85.7382548080 

666658671252 
857382543080 



857382543080 

98700070840 
857382543080 



REDUCTION OF FRACTIONS FROM ONE DE- 
NOMINATION TO ANOTHER. 



No. 
(2) 

(3; 



Akswbbs. 



7x32x4x20=£6720 

4x20x12=690^ 

7 7 

4 J^ 

5x21=105 guinea. 



4 X 12 X 4= 192 farthing. 

(5) 7 J^ 
0x4x12x5= 2160 cr. 

(6) _8 3 

10 X 7«sr 70 ^eeks. 

(7) 7x7x24= 1176 hour. 
9 9 

(8) 4 £ 

6x4x4= 80 yard. 



■No. Answers. 

(9) dr. 

7 X 16 X 16 X 28 X 4 =200704 

8 



(10) 
4 



5x5^x40x8= 8800 



6 



mile. 



(11) 



s, d. 
14 6 
12 

174rf. 

174 



U. = 240rf. 



(12) 



240 
s, d, 
17 4 
12 

208(/. 



40*- 



IZ. = UOd. 



208 _ 13 
240 ~" 16 



110 



SECTION III. 



No. Answers. 

s. d. 
(13) 6 8i 
12 

68 
4 



1/. = 960/ 



273/ 



273 
960 



""320^ 



(14) 17<. 9d. = 213 

1 • 

(15) 6«. Hd. = 319 



farth. 



(16) 7 h. 21 m. = 441 m. 
1 day = 1440 min. 
441 _ 49 

UTO " 160 '^''^• 



No. 
(21) 



(22) 



(23) 



(17) 

7 lbs. 3 drs. 



Answebs. 

6Z. 
1iO 



7)120 



17«. \\d. - ^d 



5«. 
12 



6)60 
lOd. 



4 crowns 
6 



5)20 



4«. 



1 cwt. = 28672 



1795 drs. i (•'^^) ^ ^JS 
I 24 



(18) 



(19) 



cwt. qr. lb. 



11)216 



8 2 14 = 



15456 ozs. 



3 lbs. 9 ozs. = 900 



(25) 



dwts 



19 hr. 38 m. 10^ 



14 guineas 
21 



(20) 
16 hrs. 13 min. = 973 



1 day = 1440 



day 



23 )294 

12«. Hd. — 



W 



^VULaAB FRACTIONS. 



Ill 



Answebs. 

4 yards 
3 



9)12 



1 foot 4 inches. 



13 lbs. 
1-2 



16)156 



9 ozs. 15 dwts. 



IStfas. 
16 




No. 

(29) 
23 
4 

27)92 



Answebs. 



3qrs. 11 lbs. 6ozs. 8/^drs. 



(30) 



17 miles 
8 



24)136 



5fur. 26per. 3jds. 2ft. 



ADDITION. 



Answer. 

2 3 4 

8 "^6 "^9 
5x9= 90 
3x9= 81 
3x5= 60 



231 
5 X 9 = 135 



= 1 



96 



No. Answer. 

(2) 3 1 12 
7 + 11 ^ l3 
3x11x13= 429 
9x17x13= 819 

12x 7x11= 924 



2172 170 



135 7x11x13=1001 1001 



112 8B0TI0K ni. 

No. Answers. 

(3) 4 11 18 

Y ^ 16 ^ 23 
4x16x23=1472 
11 X 7x23=1771 
18 X 7x16=2016 



tS259 _ Q 107 
7x16x23=2576 2576 

9 7 19 121 

7x17x19x121=273581 

13 X 9x19x121=268983 

14 X 9x17x121=259182 
23 X 9xl7x 19= 66861 



868607 165113 
9x17x19x121=351747"" 351747 



(5) ? iJ 1 ii 

13 "^ 23 "^ 17 "^ 39 

8x23x17x39=121992 

11x13x17x39= 94809 

9x13x23x39=104949 

14x13x23x17= 71162 



392912 _ 194675 
13x23x17x39=798237"" 198237 



42 "^ 53 "^ 89 "^ 23 
21x63x89x23= 2278311 
41x42x89x23= 3524934 
71x42x53x23= 3635058 
22x42x53x89= 4358508 



13796811 m9l3 



42 X 53 X 89 X 23= 4556622 4556622 



yUL^AB FBACTIONS. 113 

No. AnGW£B8. 

(7) ft ^ « 2 2 . 7 

3 7^18^3 8 
12x13x24= 3744 
2x35x24= 1680 
14x35x33= 6370 



11794 874 



35x13x24=10920 10920 

7^r3^^r9+9^^^* 
4x247x 18= 17784 
108 X 7x 18= 13608 
44 X 7x247= 76076 



107468_ 14102 
7x247x 18=31122"" Sm^ 

(^^ ft2* 4.^7^ +7^-92^®^ + 37^^^ + 7^^^-n7^^^ 
••^U + ^^l"*-^6-®^~98'*"^^798'*"^798=^^^7^ 

1153 _ 355 

798 ~" 798 

21 11 2 2 2 

21 X 45 X 27 = 25515 
88 X 23 X 27 = 54648 
40 X 23 X 45 = 41400 



121563 ^ 9783 
= 4, 



23 X 45 X 27 = 27945 27945 
17 23 4 4 

61387 X 7 = 429709 
€379 X 48 = 402192 



831901 _ J. 10759 
8879 X 7 = 58653 "~ 58653 






114 

No. 
(12) 



SECTION III. 



Answer. 



o..- of 8- 
85 7 



13 19 ^2 

4. — of 9- 4- 
27 ^ 23 3 ^ ,. 

13 X 69 X 245 = 219765 
651 X 27 X 245 = 3644866 
660 X 27 X 69 = 1229580 

5094210 
27 X 69 X 245 = 456435 



^ ^456435 



SUBTRACTION. 



No. 




Answers. 


(1) 




4 3 

7 4 




4 


X 4:= 16 




8 


X 7 = 21 






6 


(2) 


7 


X 4 = 28 

6 8 
11 9 




6 


X 9 = 54 




8 


X 11 = 88 






34 


(3) 


11 


X 9 = 99 

7 4 
15 13 




7 


X 13 = 91 




4 


X 15 = 60 






31 




16 


X 13 = 195 



No. 



(6) 



(6) 



Answers. 


9 


6 


18 


19 


9 X 19 


= 171 


6 X 13 


= 78 




93 


13 X 19 


= 247 


4* - 


9 
^ 16 


9 X 16 = 


144 


9x2 = 


18 




126 


2 X 16 = 


32 " 


27 


.4 


8 


-5- 


27 X 7 = 


. 189 


39 X 8 = 


312 


8x7 = 


123 11 
66 66 



VULGAR FRACTIONS. 



ai5 



Answers. 
1 2 

X 5 = ^^5 
X 8 = 136 



X 5 = 

4- 

X 10 = 
X 7 = 



5£_ n 

40 " 40 

•no 

460 
637 



No. 


Answei 


i. 


(9) 


11 


— 


1 
13 


of 4 




9 X 


13 


^= 


117 




4 X 


11 


1 


44 




11 X 


13 


73 
143 



X 10 = 



177 _ 37 
70 "70 



11 
13 



X 
X 



Answers 

n 3 

54 " 

168 = 1848 
64 = 8i0 



ns'^l 



1038 



178 



64 X 168 = 9072 15ia 



169 — 

169 X 7 = 
101 X 1 = 



>4 

1183 

: 101 

108-3 



1x7 = 

305 X 3 = 
38 X 4 = 



= 164^ 

7 



915 
152 



4x8 = 



15? = 6S1 
12 \% 



116 



8B0TI0N III. 



MULTIPLICATION. 



No. 


Answi^. 




No. Anbwcbs. 




(1) 


3 6 

4^8 




(6) Tx^^ 






3 X 5 *i 15 

4 X 8 = 32 




^ X 6 = 35 
1 X 13= 13 ** 


4 


(9) 


7 8 
9 ^ 11 




(7) ^1 X 111 






7 X 8 = 56 
9 X 11 = 99 




43 X 46 = 1935 
« X 4 = 32 - 


^'i 


(8) 


9 11 
Ti ^ 12 




(8) 4 X 4! 






9 X 11 = 99 
11 X 12 = 132 


= 1 


29 X 29 = 841 
8 X 6 = 48 ~ 


^^1 


W 


4 4 
13 ^ 27 




(9) Sf rf 1 






4 X 4 = 16 




26 X 14 = 364 


K^ 




13 X 27 = 361 




3 X 24 = 72 "■ 


*I8 


(6) 


^4^ 12 




(10) lex^of^ 






35 X 6 = 175 


Q^l 


16 X 32 = 512 


K»'' 




1 X 12 = 48 


: 3 

48 


1 X «1 = 91 "" 


^l 


No. 




ANS\i 


rERS, 




(11] 


\ 


"I 


^r9^^^5 






87 X 1139 = 
6 X 171 ?= 


99098 _ ,,.266 
: Sb^ ~ 286 





(12) 



24I X - of 9- 
13 16 9 

31^ X 1066 = 340054 _ 611 
"Is" X 144 = 1872 ■" 936 



(2) 



(3) 



^ (4) 



(6) 



(6) 



VULOiR FRACTIONS. ||. 

DIVISION. 



^^' Answers. 

(1) y ^ 1' 

5 • 12 

U X 12 = 168 _ 3 

5 X 11 = "55 "" ^66 



21 ^ 3 

HO • To 

21 X 10 = 210 __ 7 
80 X T = 240 "" 8 

15 ^ 4 

16 * ^ 

16 X ^ = 75 _ 11 
le X 4 == 64 ■" ^4 



83 3 

36' "^8 
33 X 8 == 264 _ 54 
35 X 3 = 105 ~ ^105 

12 _^ JI8 
87 • 43 

12 X 43 = 516 86 
37 X 18 = 666 "" TTT 

le _^ 4 
351 "^ 27 
16 X ^ s= 482^ _ 12 
351' X 4 = ll^ "" ^. 

(7) 6- ^ ^ 

7*7 

40 X 2 = 280 _ 
7x6 = "ST "" ^ 



Ii8 SECTION in. 

No. Answkb^ 

(8) 8^i ^ A 
^ ^ 48 • 13 

175 X 22 = 2100 _ 8 
48 X 5 = 240 "4 

(9) 3- ^ »- 

19 X ^ = 38^ _ 19 
6 X 19 = 114 "" 67 

(10) ^l -^ J- of V 

55 X 2 = 110 _ 13 
6 X 7 = 42 ■" 2l 

(11) iiei^ ^ 1 of 5^ 

1744 X ^ =25^^^ _ 0.2 
15 X 16 = 240 "" 6 

(12) 3«f|-2-«f| 

6^ X 6 = 36 _ 1 
Ift X 2 = 24 "" 2 



PKOPOKTION. 

No Answer. 

(1) 1 : I : : 13 6 : ? 

12 



l^d. 



62 X i = 162 X 3 -f- 4 = 121i</. = 10«. 1 Id. 



VULVAR FRACTIONS. 119 



No. Answers. 

lb lb oz. 8. 

(a) } : 1 14 : : J : ? 

Itb = 16oz. 
Ifi) 14 oz. = 30 oz. 

i X «30<^ . _ 3^. X 30 

16 ■" 4 X 16 

3*. X 80 -r 4 ^ 16 = 1«. 4|d 









oz. 


oz. 


«. 






<8) 






1 . 


i : 


: 6f : 


? 






1 


5|«. X 


*=3 ^ 


8 

^4 


17«. 
■" 3 


X 3 

X 4 


6U.. 
• 12 








12 H 


- 51 


= As. ^d. 










yds. 


yd. 


s. 






<*) 






7 
8 • 


1 

4 


5 

• • _ • 

• • 6 • 


? 




m. 






«. 












1 

4 


7 
• 8 ' 


5 1 
"^6^4 
5 
21 


8 
^7 


5 
~ 6 X 


X 8 
4x7 


40 
"" 168 ■ 








21 ^ 


60 


= 2iA 












yds. 


yds. 


«. 




» 


(6) 






2^ : 


4i 


: : Si 


: ? 


• 








5 

• 

2 • 


19 
4 


10 

• • 

• • 3 


. 9 




«. 






s. 








8. 


10 

O 


X 


19 

• 

4 " 


5 10 
2 "" 3 


19 2 
^ 4^6 = 


10 X 
"* 8 X 


19 X 2 
4x5 



8 X 4 X 6 = 60, 10 X 19 X 2 = 380 ^ 60 = 6«. id. 



120 
No. 

(6) 





sECTtoN nu 




Akswebs. 


8 
16 


: A : : 273^ : ? 


8 
16 


5 2185 , 
• 32 • • 8 • ^ 




£ 


2185 5 
8 ^82 


3 2185 5 16 
• 16 " 8 ^ 53 ^ 8 "■ 




£ 




2185 X 5 X 16 



8 X 32 X 8 

d. 

82 X 8 X 8 = 768, 2185 x 5 X" 16 = 174800 -r 

768 « 227«. 12«. Id. 



yds. yds. £ s. d. 

(7) 7| : 49t\ : : 7 18 4 : ? 

61 542 

^__ • ___ • • 

8 • 11 • ' 



7 18 4 : ? 



£ 8. d, £ 8. d, 

7 18 4x-^j-^ 8- = ''^ ^^TT^ I6 = 

£ 8. d. 

7 18 4 X 542 X 8 

11 X 61 

11 X 61 =671, 71. 18«. 4</.=:1900i.x542 x 8=8288400d 
-f- 671 = 11i277|<;. = 611. 3*. Ifrf. 

(8) £ £ 8. d. £ 

100 : 862 8 7i : : 98^ : ? 

48000 M/i; : 17396r^Z/d. : : J^ : ? 

4 X 173967 ^ 48000 = 4^^^ 
8 8 X 84000 

48000 X 8 = 384000, 173967 X 791 = 137607897 •* 

884000 a 3582. 7<. 0|(/. 



DECIMJkL FRACTIONS. 



121 





Answers. 




A. £ yds. 
9| : 2^ : : 45 : ? 




64 25 29 ' 
7 11 • • 6 • "^ 




64 600 ag „ 

7 • 11 • • 6 • ^ 


500 

X ^^ . 


yds. yds. 
64 29 600 7 29 x 500 x 7 

7~6^ 11 ^64"" 6x11x64 



X 11 X 64 = 4224, 29 X 500 X 7 = 101500 -f- 

4224 = 24 yards. 

DECIMAL FRACTIONS. 





ADDITION. 


• 


Answers. 


No. 


Answers. 


671-458 




(5) 


4541.03777 


806-698 




(6) 


7396-1403 


1138-372 




(7) 


5558-5850 


1874-2784 




(?) 


1341-58517 



SUBTRACTION. 



Answers. 


No. 


Answers. 


67-517 


(6) 


182-7044 


8045 


(7) 


700346 


34-1202 


(8) 


8108879 


297-M21 


(9) 


242-245787 


669-021 


(10) 


327-2158 



\22 



8BCTI0N in. 



No. 

(1) 



w 



(3) 



(4) 



MULTIPLICATION 



Akswebs. 

•27 
37 

189 
54 



•0729 



4-21 
8-41 

421 
1684 
1263 

143561 



9704 
8003 

29112 
7763200 

77661112 



•4102 
•1004 



16408 
410200 

-04118408 



No. 


Answkrs, 


(6) 


•806 




•7 



(6) 



(7) 



(8) 



W 



•5642 



•879 
10 

8-790 



2300-7 
48003 

69021 
18405600 
92028 

110440*5021 



704-23 
•0007 

•492961 



•786 
100 

78-6 



DECIMAL FRACTIONS. 



123 



No. 
(10) 



Answer. 

4'862 

•76 

24310 
tS4034 

3-6466- 



No. 
(11) 



Answers. 

20003 

002 

•40006 



(12) 



•00076 
1000 

•76 





DIVISION. 




No. 


Answers. 


No. 


Answers. 


(1) 


2-34)6-74(2-8803 + 
468 


(3) 


•734)7-60(10-354 -f 
734 




2060 




2600 




1872 




2202 



1880 
1872 



800 
702 

98 

a) •278)-496( 1-784 -f 
278 

2i80 
1946 

2840 
2224 

1160 
1112 

48 



3980 
8670 

3100 
2936 

164 

(4> 406)7-23(l-7807 + 
406 

3170 
2842 

8280 
3248 

3200 
2842 

858 



184 

No. 

(6) 



(«) 



Answers. 

•001)-024(-024 
24 



10)29-60 
2-96 



8BCTI0N HI. 



No. 



84840 
84263 



7700 
7614 



8600 
7614 

986 



(B) 



9-0002)820300(9-114 -|- 
81-0018 



102820 
90002 

128180 
90002 

881780 

860008 

■ » 

21772 



AUSWEBS. 



(9) 



•2 001)7-624(8-81009 + 
6003 



16210 
16008 



2020 

2001 



(7) 

88-07)724-l(19 0202 + | 

380-7 



19000 
18009 



991 



(10) 

•24121)-62180(-2161 H 
48242 



88880 
24121 

147690 
144726 

28640 
24121 

•4519 



DKCIMAL FRACTIONS. 



125 



No. 



Amswebs. 



01) 

•124689)310000(248-618 -f 
249378 



606220 
498756 

1074640 
997512 



771280 
748134 

231460 
124689 

106771^ 
^997:512 

70198 



(12) 1000)3468-9 



3-4689 



To reduce a vulgar fraction 
to a decimal. 



No 
(3J 



W 



(5) 



(6) 



(7) 



(1) 



8)5-000 
•«25 



(2) 



4)1-00 
25 



(8) 



Answers. 
8)7000 



•875 



3)1000 



•333 + 



6)5-000 



•833 -i- 



6)1-000 



•166 + 



16j90(-56;25 
80 

100 
96 

40 
32 

80 
80 

75)l-00(-0133 + 
75 



250 
225 

250 
225 

25 



^ . 



126 



SBCTION in. 



No. 



(1-2) 



Answers. 

17)160(-9411 -f 
153 



70 
68 



20 
17 



30 
17 

13 



(10) 11)80000 



•7272 -f 



(11) 3842 •275-00(0715 + 
26894 



6060 
3842 

22180 
19210 

2970 



1875)10000(00053 + 
9375 

6250 
5625 

625 



To reduce a decimal to f 
Yulgar fraction. 



No. 
(13) 



(14) 



(15) 



(16) 



(17) 



(18) 



(19) 



(20) 



(21) 



(22) 



Answebs. 
25 



100 



625 
1000 



^11 

1000 



= J 



— 4 

— 6 



= ♦ 



1000 



— Tiyo* 



100 



1000 

41 

100 

21 

1000 



1000 



19 
1000 



DECIMAL FKACTI0N8. 



127 



ro 

er 
iiiii 


reduce numbers of a 
denominatiou to the 
d of a higher. 

Answers. 
2)1-0 

12)5-500 


No. 
(28) 

(29) 

(30) 
(31) 

(32) 


AnsW£U3. 

12)300 


• 


3)4-2500 





Yds. 1-4166 + 
60)34-0 




•2,0)19-458 + 
£ -9729 -f 




60)26-56666 




24) -44277 




4)3.00 


) 


7) -01844 




12)9-7500 


Week 00263 + 




20)15-81250 
£ -790626 

12) 4-000 
2,0)13-333 
£ 6666 + 




\ 


40)3-000 

8)5-07500 
Mile -63437 




4)3-00 


) 


12)900 


12)4-7500 








20) -7500 
£ 0375 


21) -3958 + 




Guin. 0188 -f 


) 


28)80000 


24)12-0 




4)2-28571 + 


20) 5-50 




Cwt. 3-57142 


oz. -275 



\ 



128 



SECTION HI. 



No. 
(33) 



(84) 



Answers. 
40)lj)0 



^No. 
1(36) 



4) 2-300 
Acre -675 



12)60 
8) 1-6 



5^)175000 


40) 


»18181 


») 


•07954 


Mile 


•00094 



(C7) 



To find the ralue of a 
decimal. 



(o\S) 



(35) 



£ 

•7634 
20 

15-2680 
12 

32160 
4 



•8j640=15«. ^d. 



Answebs. 

£ 
8412 
20 

6 8240 
12 

9-8880 
4 

3-5520 =:6«.9i« 

fiSSSSSB 



£ 
•0076 
20 

^— ^^""^"^ 

•1520 
12 

1-8240 
4 



3-2960 = 1} 

cwt. 

•764 

4 



3056 

28 

1-568 
16 

9088 
16 



1-408 



3 qrs. 1 lb. 9 oz. 1 dr. 



DECIMAL FRACTIONS. 



129 



Answers. 

lb. 
•936 
16 



14-976 
16 

16-616 

14 ozs. 15 drs. 



ton. 
•007 
20 



•140 
4 

•6G0 
20 

16-680 
16 

10-880 
16 

14080 



5 lb. 10 oz. 14 dr. 



•732 
12 



8-784 
4 



No. 
(42) 



Answers. 

crown. 

•079 
5 



•895 
12 

4-740 
4 



;(43) 



2-960 = 4iJ. 



day. 
-9218 
24 



22-1232 
60 



7-3920 
60 

23-6200 

22 hrs. 7 min. 23 sees. 



(44) 



3- 136 = 8ld. 



yarda 
496 
4 

1-984 
4 

8-936 
H 

2-106 
Iqr. 3ii1s. 2 in. 



130 




8B0TI0N UU 




No. 


Answer. 




No. 


Answer* 


(46) 


mile. 

•0796 
8 




(46) 


lb. 
•732 
12 



•6368 
40 

26-4720 
H 

2-5960 
3 

1-7880 
J2 



9-4560 



25 perch. 2 yds. 1 ft. 9iQ. 



8-784 
20 

16-680 
24 

16-320 

8oz. Iddwt. 16 gr. 



CIRCULATING DECIMALS, 

No. Answers. 

(1) 0*5' is a pure repetend : hence it is equal to ^. 

(2) 0'8' is a pure repetend : hence it is equal to f . 

(3) 0*^73' is a pure periodical containing two places 
hence its denominator consists of two nines ; and is eqa 
to^. 

(4) 0''145^ is a pure periodical containing three place 
hence its denominator consists of three nines ; and it is eqo 

(5) 0-83'25' is a mixed periodical, of which the fini 
part is 83, and the infinite 25 : hence the numerator of tl 
equivalent vulgar fractions 8325 — 83 = 8242. Since t 
infinite part consists of two places, then there are two uin 
in the required denominator ; and, since the finite part cc 
sists of two places there are two cyphers in it. Therefo 
the required fraction is ^|y^. 

(6) 0'147**65&' is a mixed periodical, the finite part 
which ia 147, and the in^uile ^att. Q58 Hence the requir 



DUODECIMALS, OB CROSS MULTIPLICATION. 



131 



Answers. 

3rator is 147658 — 147 = 147611. Since the infinite 
consists of three places, there are three nines in the 
minator; and since the finite part consists of three 
IS, there are three cyphers in it. Therefore the required 
ir fraction is i^^^J. 

) 0432 '0075' is a mixed periodical, of which the finite 
is 432, and the infinite part 0075. Hence the required 
erator is 43*20075 — 432 = 4319643. Since the infinite 
consists of four places, there are four nines in the de- 
iuator; and since the finite part consists of three places, 
3 are three cyphers in it. Therefore the required vulgar 
ion is Mi^gJJ. 

) 0*82 '756' is a mixed periodical, the finite part of 
h is 82; hence the required numerator is 82756 — 82 
2674. Three places in the infinite part give three nines: 
two places in the finite part, two cyphers, in the denomi- 
r. The required number is therefore, 301 f f |JJ. 



rODECIMALS, OR CROSS MULTIPLICATION. 



Answers. 

ft. in. " 
7 9 
5 6 



88 9 
3 10 



6 




42 


7 


6 




ft. in. 

9 5 

4 8 


3 

6 


III 


0. 


nil 





37 9 
6 3 
4 



6 
8 





7 




6 


44 5 


2 


7 


6 



No, 
(3) 



(t) 



Answers. 



» /// //// 



ft. in. 

12 8 7 
8 4 9 



101 


8 


8 








4 


2 


10 


4 








9 


6 


5 


3 


106 


9 





9 


3 


ft. 


in. 


ymmmmm 

n 


III 


nil 


46 


11 


8 








12 





7 








563 


8 











2 


3 


4 


9 


8 


565 


11 


4 


9 


8 
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SECTION III. 

• 




No. 


Answers. 


No. 


Answers. 


(5) 


ft. in. " '" "" 
87 9 6 
11 10 3 


(7) 


ft. in, " 
8 4 
3 4 



965 

78 

1 


8 6 
1 11 

9 11 




4 




6 


1040 


8 4 


4 


6 



ft. in. 



•/ /// IIM 



(6) 687 7 9 
24 10 6 



16503 


6 











673 





5 


6 





28 


7 


9 


10 


6 


J7105 


2 


3 


4 


6 



(8) 



25 
2 9 4 

27 9 4 



ft. in. " 

10 9 

6 4 



64 6 
3 7 

68 I 



No. 
(9) 



5«. 
23 



Answers. 

ft. in. " 
6 4 
3 2 



19 










1 





8 




i 20 





8 




tV 6 
2 
















4i 


-f 


£7 





4J 


-# 



8" = 



9. 

7 
12 

4.\ 



ou0dbcimal8, ob cross multiplication. 139 

Answers. 

ft. in. " 

^3 9 
5i8 9 



546 3 
17 9 9 

564 ^ 9 



ft. in. 

7 3 

3 6 «. a. 
6 2 



21 6 13 
3 7 



6s. 


= i 


25 


1 




M. 


= 7V 


6 


5 












4 


2 



1 in. = ^ 62 



6-1 



6-S 



& & 9 .7 - ^ 



ft. in. 




^6 9 




12 4 


^. d. 




fCin. = J 7 8 



321 
8 11 



5«. 0</.= i 329 11 



s. 6(/. = i 82 5 

«. 2</. = ^5 41 2 6 

2 14 10 

iei26 9 4i — i 



3 in. 


— 


\ 


3 


10 






2 in. 


^^ 


\ 


1 


11 










\ 


1 


3i 


— 


i 




7 


oi 


— 


1 

a 



i 
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SECTION III. 



No. 



Answbbs. 



ft. in. 



// /// int 



(13) 321 7 3 
9 3 6 



2894 


5 


3 








80 


4 


9 


9 





13 


4 


9 


7 


6 


2988 


2 


10 


4 


6 



(14) 



(15) 



ft in. " 

75 9 
17 7 



1287 9 
44 2 3 

1331 11 3 



ft. in. " 

75 7 

9 8 

680 3 

50 4 8 

730 7 8 



ft. in. 



// /// //// 



(16) 39 10 7 
18 8 4 



717 10 

26 7 

1 1 


6 
8 
3 6 




4 


745 6 


10 2 


4 



No. 



(17) 



(18) 



Akswbrs. 



ft. in. " 

9 2 
5 8 



45 
6 


10 

1 



4 


61 
2 


11 
3 


4 




103 
12 


10 
11 


8 
10 


116 


10 


6 



ft. in. " If 
6 6 
4 9 



26 
4 



10 



6 






30 
3 


10 
3 


6 








92 

7 


7 
8 


6 

7 



6 


100 


4 


1 


6 



EQUATION OF PAYMENTS. 



IP? 



Ho. 

(1«) 



Answer. 



ft. in. " 

72 7 =6 

5 6 3 








No. 

(20) 



Answer. 

ft. in. " 

18 4 

12 9 



363 


1 


6 











36 


3 


9 











1 


6 


1 


10 


6 





400 


11 


4 


10 


§ 





8 


6 


4 











3207 


7 


3 











200 


5 


8 


^ 


3 





11 


1 


7 


9 


7 


6 


8419 


2 


7 


2 


10 


6 



220 
13 



9 






233 
9 


9 
6 






2103 
lib 


9 
10 



6 


27)2220 


7 


6 


= i)82 


2 


iH 


2,0)4,1 








£2 


1 






EQUATION OF PAYMENTS. 

So. Answers. 

[1) £ £ (2) 

200 X 8 = 600 i X = 

150 X 4 = 600 i X 3 = i 

250 X 6 =1500 i X & =z i 

i X 9 = 2- 



600 



\2700(4J months. — 
^2400 1 



4i months. 



300 = I 



3) 



£ 
60 
40 
20 


X 
X 

X 


2 

H 


£ 
= 100 
= 140 
= 90 




110 




1 

1 


110)330 (3 
330 


years. 



136 SECTION III. 



EXCHANGE. 



No. 


Answers. 


(1) 


g. St. 

100 : 1044 : : • 374 13 : ? 
7 7 20 




700 733 7492 




7492 X 733 -r 700 = 7845 st. 3p. ^ or 




g. St. p. 

392 6 3^3^ 


(2) 


g. St. 

100 : 104* : : 4378 8 : ? 




9 9 20 




900 941 87668 




St. p. 
87568 'x 941 -r- 900 = 91657 3^, or 




g. St. p. 

4577 17 3^. 


(3) 


104^ : 100 : : 58734 9 11 •. ? 




6 6 20 X 16 



629 600 18795035 p. 

18795036 X 600 -t- 629 = 17928491|f^ pennings, or 

g. St. p. 
56026 10 ll^fj. 



W 



104^ 

7 


: 100 

7 

700 


• 4 

• t 


: 4326 
20 


15 : ? 




734 


86535 




86535 -f- 


700 X ' 


734 


= 82526 


9ir^» 


or 




4126 


8t. 









exchange. 137 

0. Answers. 

s. d. g. 

33 3 : 1680 : : £1 : ? 

\9. Sd. = 399rf. ) £ 8, d. 

m g. = 33600 St. [ 33600 x 2 x 399 = 168 8 6i 

1=2 3 

s, d. g. £ 

) 33 11 : 6048 : : 1 : ? 

33«. lid. = 407d. 6048 g. = 120960 st. U = 2. 
120960 X 2 -f. 407 = bUl 7«. 11|<?. 



) ^' c. f. c. £ 1T969-85 ^ 

23-49 : 17969-85 : : 1 : ? - ^ ,^ = 766. 

23*49 



f. c. 
) f.. c. f. c. £ . 7672*6 ^ 

23-25 : 7672-50 : : 1 : ? -^r^-^ = 380. 

23*25 

£ £ 8, 8. d. 

1 : 100 1 : : 33 4 : ? 



20«. 200 \8. 400 pence, or grotes. 

2001 X 400 -J- 20 -i- 2 -f- 20 = 1000 10 

) £ £ 8, d. 8. d. 

1 : 168 8 5 : : 33 3 : ? 



240c/. 40421c/. 399£2. 

40421 X 399 -^ 240 -J- 2 -i. 20 = 1680 

) £ £ 8. d. f. c. 

1 : 274 5 9 : : 23*57 : ? 



240cf. 65829(f. 

f. 0. 
65829 X 23-57 -f- 240 = 6464*96 



138 

No. 

(18) 



No. 
(18) 



section iii- 
Answer. 



706 
^3*49 






f. c. 
23-49 : ? 



f. 17969 85 c. 



Answebs. 

ISd 

4 
^> 

SO 

Add n 



bT -i 



jNo. 



f. st- 

7a 14 

6)70(101. ^^ 4i 

00 
14 su 

6:14 
li 



:5crc«««I*'**^ 



( 



4 «• 




it l>5i <^^ ^ ^ 



If 



f 



ARBITRATION OF SXCHANOS. 



139 



ARBITKATION OF EXCHANGE. 



£1 = 



Answers. 

£ d s, d. 

1 : 9i : : 88 9 : ? 
480^^. 9id. = 19 hd. SSs. Qd. = i06d. 
405 X 19 ^ 480 = 16 pence. 



? < 


: £1000 


£1 1 


: 35«. = 420flf. 


md. J 


1 Ifr. 


800 fr. J 


! 60 due. 


1 due. ; 


360 mar. 



mar. 
1000 X 4Q0 X 1 X 60 X 360 = 9072000000. 
1 X 19i X 300 X 1 = 5800. 

1072000000 -T- 5800 = 1564138 the equivalent for lOOOi. 

by circulating exchange. 

d. £ Mar. 

42i : 1000 : : 273 : ? 
2 20 



85 hd. 20000, or 480000 hd. 

80000 X 272 -^ 85 =15360000 mar.— the equivalent 
for 10002. by direct exchange. 
Mar. 
1564138 = 10002. by circular exchange. 
1536000 = 1 0002. 'by direct „ 

34) 28] 38 = gain. 

8) 827 = 20 mar. 

103 piastres 3 reals, 20 mar. 



I4r0 SECTION III. 

No. Answers. 

(3) d, d, i £ 

18^ : 19* : : 100 : ? ^^^,^,^^* = 10^ 

lo^ 

£ 8. d, £ £ $. d. 
or 104 18 2i — 100 = 4 18 2i gain. 

£ 

(4) d, d, £ -iQQ w iir«8 & 

£ 8. d, £ £8, d. 

or 98 3 10 - 100 = 1 16 2 the loss. 





PROFIT AND LOSS. 


No. 


Answers. 


(1) 


d, d, 
14 X 140 = 1960 
10 X 140 = 1400 




12)560 the gain. 




2,0) 4,6 M. 




£2 6«. M. 



(2) cwt. qrs. Vm, £ B. £ 8. d. 

5 3 14 @ 2 18 per cwt. = 17 9 
Do. @ 2 12 „ 15 5 6' 



The gain £l 15 3 



(3) £ 8. 

Price received «= 57 10 
6«. 8d. X 144 = 48 



The gain £ 9 tO 



PROFIT AND LOSS. 141 

'o. Answers. 

t) 6 : 8 : : 100 : 100 X 8 -r 6 = 133J — 

100 = 33^ the gain per cent. 

S) 5:3:: 100 : 100 x 3 -=- 5 = 60 — 100 

= 40 the loss per cent. 
(3) £ «. £ s. d. 

9 _8^ : 11 18 11 : : 100 : ? 

:2266(£. 28676?. 100 x 2867 -f- 2256 = 

A273V^. 

1^7^? - 100 = 27t^ is the gain per cent. 

P) & £ s. nOO X 1090 -7- 1000 = 

60 ; 54 10 : : 100 : ?] 109 - 100 = 9 the 
1000*. 1090*. ( gain on 8 months, 

ms. ms. 

8 : 12 : : 9 : 9 x 12 -^ 8 = I3i the gain per 

cent, per annum. 

(8) 

«. d. 8. (115 X 144 -i. 138 = 120 

11 6 : 12 ; : 115 : ? ] — 100 = 20 is the re- 
VdSd. lUd, L quired gain per cent. 

(9) £ £ 8. d, 

100 : 112i : : 4 8 : ? 
2 2 12 



' ■ s. d, 

900 225 56 x 225 -^ 200 -5-12=5 8 

8. 8. 

(10) 16 X 180 = 2880 the total cost. 

£ £ 8. 

125 : 100 : : 28 : 28 x 100 -r- 125 = 
22 4i the cost per cwt. 
8. d. 8, 

22 4| : 2880 ; : 1121b. i x 138240 -f- 1075 = 
1075/ 138240/. 14402tbs. 

180)14402ft). nearly, was the total weight. 

80ft)8. nearly the weight per cask. 



142 SECTION m. 

No. Answebs. 

(H) 

£ £ s. £ i. 

90 : 100 : : 20 : X 100 -r 90 = 1 2 

(12) 

£ £ £ 8. 

110 : 100 : : 20 : X 100 H- HO = 18 

(13) 

£ 8. 8. d. 

5 14 ^ 12 = 9 6 the price per yard for which 
sold: — 

£ £ 8. d, 8. 

108 ; 100 : : 9 6 : X 100 -5- 108 = 8 



FELLOWSHIP. 



No. 






Answers. 






"'* 


£ 


£ 








£ 8. 


80 


: 20 : : 


30 


•- 

• 


X 20 - 


^ 80 = 


7 10 A's 


of the 


profit and Wl - 


- n. 


10s. = 


12^ 10a. 


, B s share 


(2) 
£ 














500 














900 


£ 




£ 








1400 


: 1100 


• • 

• • 


500 


: X 


1100 -T- 


1400 = 



B92Z. 178. lid, E's share; and llOOZ. — 392i. 17<. Ij 

707Z. 2a.. lOid. H's share 

13) £ 
800 
600 
400 £ £ 1 

1800 : 100 : : 800 : x 100 -r 1800 = 44 I 
B's share of the tax. 

1800 : 100 : : 600 : x 100^1800= 33 i 
C's share of the tax. 
lOOL — (441. 8«. \^|A.- -V "^^V ^*. '^>^ ^ ^^ i 
19 D's share. 



FELLOWSHIP. 



143 



No. 




(4) 97 
79 




100 


& 


276 : 


34 






Answebs. 

& & <. d, 

97 : X 34-7-276= 11 18 llj 
ret farmer's share. 

276 : 84 : : 97 : X 34-r276= 9 14 7| 
icond farmer's share. 

And Ul — {III. 185. ll|(l.+ 91. Us. 7|<?.) = 12 6 4^ 
the third farmer's share. 

) £ s. £ s. 

89 5 X 6 == 446 6 

92 16 X 7 = 649 5 

88 10 X 11 = 423 10 



1619 



£ 8. 

86 16 






80380^. 1736*. 



£ '9. 

446 6 

89Q.5*. 



8295 X 1786 -5- 30380 -f- 20 = 26i. 10*. A's share. 

s. s, £ s. 

30380 : 1736 : : 649 6 : ? 

12985*. X 1736 -f- 30380 = 
71. 2*. B's share, 

£ s £ s. £ s. £9, 

And 86 16 — (25 10 + 37 2) = 24 4 the re- 
laining share. 

))£ £ 

150 X 6 = 900 
200 X 8 = 600 
125 X 16 ^ 2000 

£ s. d. 

^23500 : 291 13 4 






900 



840000J. 
s 161. A's share. 



70000i. X 900 ^ 840000 






£ 
600 



X 70000 ^ 840000 



840000 : 70000 
= 60^ B*s share. 

£ s. d. £ £ £ «. d. 

ALd 291 Jd 4 — (75. + 50^ = \^^ A^ 4.Sak^'% 



1'I4 



SECTION m. 



No. 



Akswebb. 



(7) Ysfminwasy^. Then i : -^ : : 766^. x 4 : 604 
= O's product, which heing divided bj his namberof months, 
will give 168(. aa his contribution. Y*s share of the stod 
^£280) may be foand in the same way. 

(8) If 300/. arise from 240/.. in (T months, 600/. B's zioik 
and profit will be found to arise from 400/. (B s stock) in 13 
months. 

Then 400 : 160 : : 200 (the profit on 400/. in 12 months): 
80/. (the profit on 160/. in 12 months), and 80/. (the profit 
on a certain sum for 12 months): 100/. (the profit on the 
same sum for another time) : : 12 (the number of months 
in the one case) : 100 x 12 -f- 80 (the number of months 
in the other case) =15 the number of months required to 
produce the difference between 160/. 0*8 stock, and the 2602. 
which he received. 



(9) £ £ £ £ 

60 + 200 + 100 =. aeO the sum of the gain. 
£ £ £ £ 

360 : 8640 : : 60 : x 8640 -r- 360 = 1440, the 
product of A's stock and time. 

£ £ £ £ 

300 : 8640 : : 200 : x 8640 -r 360 = 4800, the 
product of B*8 stock and time. 
£ £ £ £ 

8640 — (1440 + 4800) = 2400, the product of 0*8 stock 
and time. 

£ £ 

1440 -T- 6 = 240, A's stock. 
4800 -T- 12 = 400, B's „ 
2400 -r- 15 = 160, C's „ 



No. 
(I) 

8. 
10 



12 



6 



BARTER. 

Answer. 

s. 8. d. 

: 14 : ? 14 X 150 -r- 120 = 17 6 



)-20d. 150i. 



ALLIGATION MEDIAL. 



145 



Amswebs. 



4 



d. 
6 






U. 



8, d. 
8 g : ? 

38i. 



8, d, 
38 X 6 T- 16 = I 2i 



d. dm d. 

\ : 12 : : 5 : ? 12 X 5 -5- 8 = 7^, the profit 
!cli should arise to him from 12i. \fith 9 months* credit. 

0. mo. d, 

) : 6 : : 7^ : ? 7i X 6 -e- 9 = 6d., the profit 

h 6 months. 

d. d, d, 

12 + 5 = 17, is the price he must charge. 

0. mo. d» d. 

) : 6 : : 5 : ? 6 X 5 -5- 9 = 3J, the profit which 

uld arise from Sd, for 6 months. 

d, d, 

J -f 3J = ll|, is the price I should charge, with 6 
Qths* credit. 

d» d, d, d» 

H ' 17 : : 8 : ? 8 X 17 -r Hi = 12 the first 
t, which bears the same relation to ITd, that ll\d» does 
3i. 



ALLIGATION MEDIAL. 



Answer. 

8, 8. 

14 X 2 = 28 

12 X L s= 12 

9 + 9 = 18 

8 X 4 = 32 

9 )90 

10*. 



No. Answer, 




(2) d. 


d. 


9 X 17 = 


153 


7J X 14 = 


105 


9i X 5 = 


m 


4J X 21 = 


94i 



57 )400 



^-ii 



14S 

No. 

(3) 





SECTION 


ni* 






Aksweb. 


oz. 






oz. 


X 


X 


22 = 


154 


121 


X 


21 = 


262^ 


17 


X 


19 = 


323 



36i 36^)739^ 



20|f 



ALLIGATION ALTERNATE. 



No. 


An8WKRS. 


No. 




Akbweb. 


(4) 




(0) 






8 


d. d, d. 8, d. 




d. 


d. d. d. 


8 


6—4—2+9 




5 


— 6 — 2 + 12 




8, d. 




7 


— 3—3 + 13 




4 galls. @ 9 






lb. d. 




2 „ @ 8 6 






5 @ 12 


(5) 








3 @ 13 


8. 


d. d, d. 8, d. 






2 @ 5 


6 


+ 20 — 8 38 
ft) 8. d. 
20 @ 8 8 
8 @ 6 






3 @ 7 



(7) 



8» d, d, 

5 + 8 — 10 



lbs. 8. d. 

8 @ 3 6 

10 @ 5 


lbs. lbs. lbs. 
18 : 27 : : 8 : 


IS 


IB • ^T v.\^-. 



8. d 
3 6 

lbs. 
8 X 27 

18 



8, 



= 12@ 8 



10X27 



ALLIGATION ALTERNATB. 



14f 





Answers. 






d. 


d. 


d. 






4 


— 8 








6 


— 1 


— 1 


+ 


8 




ft). 


fi>s. 




d. 


3 


+ 1 


= 4 


@ 


8 






1 


@ 


4 






1 


@ 


6 



Total « 



lbs. lbs. 
6 : 112 






His. 
4 



6 : 112 : : 1 



6 : 112 : : 1 



4 X 112 
112 



6 
112 



6 



ft)8. d. 

74f @ 8 
18^ @ 4 
18§ fe 6 



ff« 0. 0. 0. 9. 

12 0—18—6 + 14 
18 — 6 — 12 + 14 



gals. s, d. 

d. 18 @ 14 

6 @ 14 6 

6 6 @ 12 

12 @ 18 

Total 42 



gals. 
43 




gals. 
68 


• • 

• • 


18 : 


9 

• 


43 




68 


• • 

• • 


6 : 


9 

• 


42 




68 


• • 

• • 


6 : 


? 


4d 




63 


• • 

• • 


6 : 


? 



gplo 

18 X 68 





42 




6 


X 


68 




42 




6 


X 


68 




42 




IS 


\ X 


63 



4^;^ 



gals. 8. d, 

: 27 @ 14 

; 9 @ 14 6 

9 @ 12 



I^g. SECTION ni. 

-gQ^ Answer 

{\0\ 8. d. 8. 8. d. 

^* ^ 6 + 20-8-3 8 

tt)8. 8, d. 

20 @ 3 8 ") ^.|j ^^^Q ^]j3 required mixture. 

8 @ 6 Oj 

lbs. 

lbs. tt)S. tt)S. g X 12,. . .,„ . 

20 : 12 : : 8 : — ^o— ^* ^^^ ^^^""''^^ *^ 

which corresponds to 12 Iba. at ds. Sd. 



No. 
(1) 



INVOLUTION. 


Aksweb. 






Ist po 


AfCI. 


9 
3 


2nd 


f* 


i.7 
3 


3rd 


♦t 


81 


4th 


«> 


243 


5th 


M 



Akeveb. 

20 Ist power. 
SO 

400 and „ 

20 

8000 Srd „ 
. 20 

160000 4th „ 
20 

3200000 fith 
20 

64000000 6lh „ 
20 

1280000000 7th „ 
30 

25000000000 8th „ 
20 

SUli/OOOOOOOO 9th 
20 

lOaJOOOOOnoooO 10th „ 

Or thus— 

3200000 5th power. 
3300000 5lh „ 

640000000000 
060000000000 

lOQWOOOOOOOOO 10th „ 



J^O SECTION in. 

No. Anbwebs. 

(3) 3 Ist power* 

3 



9 2nd 



27 3rd 
27 

729 6th 



2187 7th 



*f 



99 



99 



99 



W 105 Ist power. 

105 



U02^ 2nd „ 
105 



1157625 3rd 
1157625 3rd 



1340095640625 6th 



*» 
»» 



(8) 1-05 Ist power. 

105 



11025 2nd power. 
105 



1157625 3rd power. 
1-157625 

6tTtt po^et V^4GOQ5640625 



INVOLUTION. J^l 

No. Answebs. 



,«. 2 2 2 2 16 

(^> 3^ 3^3^ 3=81 



,.. 3 3 8 3 3 3 3 2187 



6 5 5 5 5 5 5 78125 



3 3 3 3 3 3 3 2187 
(8) tXjX-X-X-X-X-ss tttt-t 

^ ^ 4444444 16384 



5 5 5 5 5 3125 



9 9 9 9 59049 



S VI 5>7 57 527 185193 



yxwj 


J 


'5 - 2 


5 '^ 5 '^ 5 - 125 


(11) 






7 7 




23 
7 


23 

X -- X 

7 


23 23 23 /23 23 \ 
7^7^7""V7^7y^ 






/23 
W 


23 \ 23 6436343 
^7/^7^ ^.Ob07 


(12) 






^9 ^'9 




53 
9 


63 

X ^ X 


53 5S 53 53 /53 
9 ^ 9 ^ "9 ^ 9 " \ 9 ^ 




68 


^53^ /53 ^ 53 63\ 2AUt^^lva<i 



152 
No. 



SECTION in. 

Answbb. 



(13) 



6 _ 83 

7 ■" 7 

83 83 83 83 83 88 83 

/33 33 33 / 83 83 83 \ 
V7 X'ljrX nr \7 77y 

33 _ 4261844297 7 
7 "" 823543 



EVOLUTION (Square Root). 



No. 
(14) 



Akswebs. 

. . . root. 
80976(176 



27)209 
189 



846) 2076 
2076 



(16) 



• • . root. 

622521(789 
49 



148)1325 
1184 



1569)14121 
14121 



No. 


Answers. 


(18) 


* • • • root 
1234321(1111 




21) 23 
21 



(17) 



\ 



■221)243 
221 



2221)2221 
2221 



. . . root 

2052-09(45-8 
16 



85)452 
425 



903)2709 
2709 



evolution — square boot. 153 

Answers. 

• • . . root, 
4795-2573] (69247 + 
86 



129)1195 
1161 



1382)3425 
2764 

13844) 66173 
55376 



138487)1079710 
969409 



110301 



. . . . » root. 
24674-1264 (15708 



}J5)146 
125 



307)2174 
2149 



8 



1408) 251264 
251264 



:^0) root. J fjii) 

144 ■" 12 



root. 
196 U 






iSi 



(23) 



(24) 



SECTION III. 



EVOLUTION— (Cube Root). 

No. Answebs. 

(22) 



. root 
873248(72 
843 



7 X 7 = 49 X 800 = 14700 

7 X 2 = 14 X 80 = 420 
2 X 2 r=s 4 



30248 

















15124 X 2 = 80248 




X 

X 
X 


3 

8 
8 


— 


9 X 300 
24 X o6 


— 


2700 

720 

«4 


• . root 
64872(38 
ii7 


8 

3 
8 


27872 



3484 X « =r 27872 



. root. 
389017(78 
843 



7 X 7 = 49 X 300 = 14700 

7 X 3 =z 21 X 30 = 630 
8x3= 9 



46017 



\^ZZ^ K 3 = 46017 



\ 

X 



25) 



BVOLUTION — CUBE ROOT. 



Answbbs. 



155 



.' root. 
1092727(103 
1 



















92727 


10 X 


10 


= 


100 


X 


800 


"^ 


80000 




10 X 


3 


z= 


30 


X 


30 


ji^ 


900 




SX 


3 










■ 


9 






80909 X 3 


= 92727 



6) 



• • 



. root. 
84604619(439 
64 



4 X 
4 X 
3 X 


4 
3 
3 


= 16 
= 12 


X 800 
X 30 


= 4809 

= 360 

9 








20604 




X 
X 
X 


43 X 
9 X 
9«B 


800 = 
30 = 


5169 

664700 

11610 

81 


X 
X 


3 
9 




16607 


48 

48 

9 


5097519 




666391 


5097519 



15a 

No. 

(27) 



8E0TION in. 
AK8W£B8. 



. . . root 
62734 375(37-5 
27 



25734 



8 X 8 X 300 = 2700 
8 X 7 X 80 = 630 
7x7= 49 









3379 


X 


7= 23658 




87 X 87 X 

87 X 5 X 

6x5 = 


300 = 410700 

30= 5550 

25 


X 


2081875 




416275 


5 = 2081375 


C28) 










7834-8748(19 86 -| 




1 X 1 

1x9 
9x9 


X 300 = 300 
X 30 = 270 
— 81 




6834 








651 X 9 


=2 


5859 


19 
19 

8 


X 19 X 
X 8 X 
X 8 = 


300 
30 


= 108300 

= 4560 

64 




975874 




112924 X 8 


90389a 


198 : 

198 : 

6; 


< 198 X 

< 6 X 

< 6 = 


300: 
30: 


= 11761200 

=z 35640 

36 


5 = 


72482800 




11796876 X ( 


= 70781256 



1701544 



EVOLUTION — CUBE ROOT. 157 

To. Akswebs. 

. . root 

27 



26157 



8 X 8 X 300 == 2700 
3 X 7 X 30 = 630 
7x7= 49 



•-!■ 



5379 X 7 = 23653 



2504376 
87 X 87 X 300 = 410700 
87 X 6 X 30 = 6660 

36 



417396 X 6 = 2504376 



0) 



7)4000000 

root. 
671428(-829 + 
8 X 8 X 800 = 19200 512 

8 X 2 X 30 = 480 

2x2= 4 59428 



19684 X 2 = 89368 



20060671 
82 X 82 X 800 = 2017200 
82 X 9 X 30 = 22140 
9x9= 81 



2039421 X 9 = 18354789 






158 SECTION m. 

No. Answebs. 

(81) . root 

7^ = 7-200(l-93 -i 
1 



1 X 1 X 300 =-300 
1 X 9 X 30 = 1270 
9x9= 81 



6200 



€51 X 9 = 5859 



•341000 
19 X 19 X 300 = 108300 
19 X 3 X 30 = 1710 
8x3= 9 



110019 X 8 = 830057 



10943 



PIIOGEESSION. 

(1) 7 -e- 2 = 3-5 

(8 + 15) X 3-5 = 63. 

(2) 49 ^ 2 = 24-5 

6 + 93 X 24-5 = 2401. 

(3) i = 0-75 . -97 -i. 2 = 48-5 (147 + 0-7[ 

X 48-5 = 7165-875. 

(4) (497 - 21) ^ 40 = 11-9. 

(5) (127M - 9i) ^ 25 = 4|. 

(6) (96 - 12) -^ 6 = 14. 

14 + 1 = 15. 

(7) (S^ - 14^-r 3 = 6 

6 Jt- \ = 'i- 
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^0. Answbbs. 

(8) li^^X^-2 ^ gg,_ 



24 
<9) (1 + 24) X -^ = 300. 

(10) (1«. + 9^. 19«.) X ^ = 500/. 

(11) 68 - 3 = 55 

55 -5- 5 = 11 
11 H- 1 = 12. 

<1S^ 82 - 4 = 28 

.fi8 r5- 4 = 7 
7 + 1 = 8. 



PROMISCUOUS EXERCISES. 



^1) iL lxl=i^^=^ 3. 

, h. in. 

h !^' ^ 15 45 X 4 

<3) 15 45 X - = = 7 hours. 



(3) 



_. „ cwt. ore. lbs. 

"TJ- ^ra. lbs. 870 19 3 7 X 870 

^® ^ ' "^ 22T9 = 22I9 = 



cwt. qrs. lbs. 
7 3 2. 



ts. hhds hhds. ts. bhds. hhds. 
(4) 4 3 = 19, and 5 2 = 22. Hence the ro- 

quired fraction is ~ ot -_ . 



160 

No. 



8B0TI0N ni. 



Ansvers. 



f 6 2 X 20 ^ 6 40 5 _ 120 

6 120+6 ^ 125 ^ 1*3 4. 
9 » 9 ^ 

1 1 1 1 40 12 15 

(®) 3 + 10 "^ 8 "*■ 6 ~ 120 "^ 120 "^ 120 "^ 

on ft7 29 

-^^ — jlL -- — is the quantity he gave away. 

120 "" 120 40 

kr,A iB? - 1!^ = - = — , the quantity he kept, 
^^d lj5 -40 40 40'. "^ ^ ^ 



(7) 



(8) 



0-86875 
20 




17-875005. 
12 


• 


4-500i. 
4 


17 4J 


ftO/. 


• 


0-5375 
20 




10-7500«. 
12 


10 



9-00 d. 



No. 



PROMISCUOUS EXKBCISES., 

Answers. 
0-876 



861 



8-500 qrs. 
4 qrs. nis. 

3 a 

20 nls. 



(10) 



8 



alls. 
875 
4 



8-500 qts. 
1-0 



qts. 
3 



1 



(U) 



days. 
0*3946 
24 



9-4680 hrs. 
60 

28080 min. 
60 




hrs. mm. 
Q 28 4 



48 



](j2 SECTION ni. 



No. 
(12) 



(13) 



Answebs. 

000376 acre 

4 



0-37500 rood. 

40 

15 000 perch. 

rood, perch. 
15 

£ £ 

50 X 2 = 100 

40 X 5 = 200 

30 X 7 = 210 



120 ) 610 (4i months. 

480 



80 = i 



'"' i "Azl 



i X 6 = J_ 

^ = 4^ months. 



g. St. 
100 ; 104J : : 873 11 : ? 
)!'*) 800" 839 17471 st. 

Bt. p. goil- 8t. 1 
17471 X 839 ^ 800 = 18328 11^. <>' 916 2 1 

g. St. p. 
1044 : 100 : : I186_4__8i>. ? 
(18) ggg- 800 879592 p. X 800 -r 



K 

[ PBOHISCUOUS EXERCISES. 163 

No. Answers. 

dol. 0. s, d. 



(17) 



Id, : 2746 30 : : 4 3^ : ? 

^hd. lO^hd, 

2746-30 X 103 ^ 2 = 282868 9 halfpence, or 

589/. 6<. ^U. 



(18) 



& £ s. d. 8. d, 

1 : Jl_99 11 10 : : 34 9 : ? 

UOd. 479023: 417J. 

guil. St. 
47902 X 417 ^ 240 = 19976134, or 2080 15. 



£ £ f. c. 

(19) 1 : 380 : : 23*25 : ? 330 x 2325 

f. c. 
7672-50. 



(5^0) d, £ s. d. p. 

40| : 809 9 8 : : 1 : ? p. r. m. 

163/ 777104/ -5- 163 = 4767 4 2^. 



<91) 



9. d. £ g. d, dol. 

4 8i : 589 6 2^ : : 1 : ? dol. ct. 

103W. 282869/ui. x 1 ^ \^^ = ^nn^-^^. 



(22) ? 

94 pi. 
1 due. 



630 rees. 
60d. 

1/. 



164 SECTION III. 

No. Akswebs. 

680 pi. 

100 due. 

820 mar. 
272 mar. 
420 rees 

680 X 100 X 320 X 630 X 50 X 1 X ^0i = 
94 X 1 X 272 X 400 x ISf x 1 
7197120000000^ 
190907738 
100 : 87699 468 : : ^ : 37699 468 X i _ 

d. 100 "" 

188*497 is the commission. 
d. d. d, 

37699-468 — 188497 = 37610-971 
p. p. d, 

1 : 680 : : 50 : 680 X 50 = 34000. 
d, d. 

37510 971 = 680, by circular exchange. 
34000-0 = 680 bj direct exchange, 

12)3510-971 

2,0)29,2-7 



£14 12 7 is the gain. 



(23) cwt. qrs. lbs. s. d. £ s, d. 

5 3 14 @ 36 4 per cwt. = 10 18 5J 

Do. @ 34 „ = 9 19 9 

The gain is £0 13 8J 

(24) • 
8. d, 8. d. 



17 6 : 27 : : 100 : ? 100 x 830 



210^. 330</. 210 

157| — JOO = 57|, is the gain per cent 



= 157f 
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No. Answers. 

a jg ■& g & $• 

(25) 100 : 85 : : 4 16 z 4 16 x 85 = 

100 
& s. d. 
4 1 7h 

d £ 100 X 2 ^ *• ^• 
^26) 1 : 100 : : 3 : ^ = 66 13 4 

3 
B's share ; and lOOZ. — 66Z. 13«. id. = 33Z. 6^. Sd. is C's 
share. 

(27) i 1 — (4 + i) = |» D's s^are of the ship. 

i 

£ 900 ^ *• 

-^ = lia 10, B's share 



1 900 : : t 
^of the ship. 



£ 



£ 540 ^ *• 

1 : 540 : : t : — = 67 10, B's share of 

the insurance. 

£ s. £ s. £ 

112 10 — 67 10 = 46, is B's loss. 

£ 



£ 



900 



1 : 900 : : i : -T- = 225, C's share of 

4 

the ship. 

540 ^ 

1 : 540 : : i : -J- = 135, O's share of 

4 

the insurance. 

£ . £ £ 

225 - 135 = 90, is C's loss. 

£ £ s. £ £8 

900 — (112 10 + 225) = 562 LO D's share of the ship. 

£ £ s. £ £ s, 

540 - (67 lb + 135) = 337 10, D's share of the 

insurance. 

£ s. £9. 

662 10-^ 337 10 = £^:i-4o, \al>^*\ci^% 



tt 



leS SECTION IIL 

No. Answers. 

(Q8) £ £ £ 

150 + QUO =: 410. the sum of B*s and G*s stocks. 
£ £ £ 
QQ' — 16 = 46, the sum of their gain. 

£ £ ^ 16 X 410 ^ *• 
46 : 410 : : 16 . — — r = 142 12 

40 

D's stock. 

£ 8. d. 

150 

260 

142 12 2 



£ £ 



552 12 2 : 62 : : 150 : ? 



1326264. 860004. x 62 -r 

1826264. ; or 16Z. 6*. 74., B*s share of the gain ; and 
62Z. — (16Z. + 16Z. 6s. 74.) = 29Z. 3*. 54.. C's share 
of the gain. 

(29) £ £ 
4000 X 12 = 48000 
BOUO X 15 = 45000 
5000 X S = 40000 

133000 : 665 : : 48000 : ? 

48000 X 665 -s- 183000 = 240Z. B's share. 

133000 : 665 : : 45000Z. : ? 

45000 X 665 -r 133000 = 225Z. C's share. 

£ £ 

And 665 — (240 + 225) = 200, D's share. 

(30) £8, £8. 4. 

25 10 X 5 = 127 10 
83 15 X lOJ = 854 7 6 



481 17 6 
T)e uct 150 1 6 



£331 16 the remaindi 

£ 9. 8. ==^= 

^M 1ft -%" a\ — ^16 barrels 



pbomiscnous kxbbcis£s. 167 

Answers. 

d. 8 '^^ 5 X 12 ^* 

8 : 12 : : 5 : — = 7^, the profit which 

o 

Id arise from 12 J. for 9 months. But hd, is the actual 

mon. 

9x5 
it and l\d, : 6rf. : : 9 mon. : — — — = 6 months. 

7 i. 

d, d. d. d. 

5 — 6 1 + 12 

10 — I 5 + 16 

ibs. d, ft). d, ft). d, ]b. d. 

6 /§ 12, 1 @ 16, 1 @ 5, and 1 @ 10. 



5 — 2 1+8 

6 — 1 2+9 



cwt. 

lj = 168ft)s. 



s, 2 X 16R ^^* ^* 

^8 6 : 168 : : 2 : ■ = 56 @ 8 

1 fift 
) 6 : 168 : : 1 : -^ = 28 @ 9 

1 AA 

} b 6 : 168 : : 1 : -— = 28 @ 5 

o 

) 6 6 : 168 : : :i • — -^ = 56 @ 6 



6 



IS. 



d, h, h. d. ibs. d, 

14+4 8 — lOi 4 + 8 = 12 @ 10^ 

16 + 8 3 @ 14 

3 @ 16 

12 X 50 

3 : 50 : : 12 ; ^ = 200 lbs. pewter. 

8 : 3 : : 50 • [Ji-^-i. = 50 lbs. brass 



(35.) 



SECTION III. 

s, d. d. d. s. d, 

7 5 + 17 a-'i 4 ^ 

8+8 10 6 a 

galls. «. d, 

17 @ 4 2 

8 @ 5 2 

22 @ 7 5 

10 @ 6 8 

10 : 20 : : 17 : tL^ = 34 @ 4 2 
10 : 20 : : 8 : ±^ = 16 @ 5 2 

X 

To 



22 X 20 .A ^ 7 5 



/QA\ .... root. 

^^^ 22420225 ( 4735 

16 

87)642 
609 



(37) 



943)3302 
2829 



9465) 47325 
473*^6 



. . . root. 
328329 ( 573 
25 

107)783 
749 



1113)3429 
042^ 



r 



No. 
(88) 



PBOillSCCOUS EXEBcrSES. ,^jj 

Answers, 

• • . root. 
«1 -9681(9 69 

185)1096 
9*25 

1909J]7181 
17181 



(39) 



root 



179597069S88(66'ia 



300 X 6« X 

80 X 5 X 6 
6' X 6 



300 X 562 X 4 
30 X 56 X 4* 
4^ X 4 




37901 44 



too X 564« X 2 ^ ^^oimm 

30x564 x2^ == ,90925388 



170 



SECTION III. 



Xo. 

(40) 



Answers. 



ro«>t. 

83(3-207534 
3» = 27 



6000 
I- =5768 



300 X 3^ X 9 = 5400) 
30 X 3 X 2^ = 360 

2 X 2* = 6^ _ 

232000000 
300 X 320* X 7 = 215040000) 
30 X 320 X 7* = 470400 ■ 
7 X 7'- = 343^ 

16489257000 
300 X 3207^ X 5 = 15427273500) 

30 X 3207 X 5- = 2405250 [ = 15429678876 

5 X 5* = 125) 



=215510743 



1059578125000 
300 X iU075' X 3 = 925925062500) 

30 X 32075 X 3"' = 8660250 [= 925933722777 

3x3-^= 27j 



133644402223000 
300 X ;i20753' x 4=123458984410800) 

30 x 320753 X 4' = 153961440 • = 123459138872804 

4x4=* = 64J 

10185263850696 



(H) 

(42) 

(43) 

(44) 



(45) 



4J = 4-375. 42-r 2 = 21 
(4-375 + 143) X 21 = 3094-875. 

am « I) -r 83 = +i. 

(49 - f) -f- 105 = 0-4595 
49 — 4595 X 93 = 6*2665. 

175692 X 11—12 



11 — 1 



= 193200. 



17 



(2 + 10) X "a = ^ a- 



I 
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5. LIMES, CEMENTS, MORTARS, CONCRETE, MAS- 

TICS, &c., by G. R. Burnell, C.E Is 

7, 58. WARMING AND VENTILATION, by Charles Tom- 

linson, 2 vols, in 1 2s. 

11*. ARCHES, PIERS, AND BUTTRESSES, the Principles 

of their Construction, by William Bland . . Is. Gd. 

16. ACOUSTICS; Distribution of Sound, by T. Roger Smith, 

Architect Is. Gd. 

23. CARPENTRY AND JOINERY, a Treatise founded on 

Dr. Robison's Work Is. (5d. 

23*. ILLUSTRATIVE PLATES to the preceding . . 4s. Od. 
IRTUE BB0THEM8 & CO., 26, IVY LANE,PXTlEKfi^O^T^^^<3^ ^ 



4 fiCZENTIFIC AND MECHANICAL W0BK8. 

124. BOOFS FOB PUBLIC AND FBIYATE BUILDIKQS, 

founded on Dr. BobiBon*B Work . . . . l<.w. 

124*. IBON BOOFS of Becent ConBtmction—a Sena d 

Descriptire Plates 4f.(» 

127. ABCHITECTUBAL MODELLINa, Paraotical Intoo- 

tions in the Art !>• 6^ 

128, 129. VITBUVIUS ON CIVIL, MILITABY, AND 

NAVAL ABCHITECTUBE, translated by Joseph Gwilt, 
Architect, with Ulnstrative Plates, by me Author and 
Joseph Gandj, ^ yoIs. in 1 ^ 

130. GRECIAN ABCHITEOTUBE, Prindples of Beauty in, 

by the Earl of Aberdeen l'- 

132. ERECTION OP DWELLING-HOUSES, with SpeoifiGa- 
tions, Quantities of Materials, &c., by S. H. Brooks, 
27 Plates 2t.U 



MACHINERY AND ENGINEERINQ. 

38. CBANES AND MACHINERY FOB LIFTING-HEAVY 
WEIGHTS, the Art of Constructing, by Joseph Glynn, 
C Jl. li. 

34. STEAM ENGINE, by Dr. Lardner 1* 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES, 
including the Britannia and Conway Bridges, by G. D. 
Dempsey U- 

47, 48, 49. LIGHTHOUSES, their Construction and Illumina- 
tion, by Allan Stevenson, C.E., 3 toIs. in 1 . . . Si> 

59. STEAM BOILEES, their Construction and Management, 

by R. Armstrong, C.E. li. 

62. RAILWAYS, Principles of Construction, by Sir E. Stephen- 
son li.(kL 

62*. RAILWAY WORKING IN GREAT BBITAIN AND 
IRELAND, Statistics, Reyenuc, Accounts, &c., by E. D. 

Chattaway ]u 

(Vols. G2 and 62* bound in 1, 25. Qd,) 

67, 68. CLOCK AND WATCH MAKING, including Church 
Clocks and Bells, by Edmund Beckett Denison, MA., 
with an Appendix, 2 yols. in 1 . . . . 3fl. U 

78, 79. STEAM AND LOCOMOTION, on the Principle of 
connecting Science with Practice, by John SewelC L.K 
2 vols, in 1 Si. 

78». LOCOMOTIVE ENGINES, a Treatise on, by G. Drysdale 

Dempsey, C.E lsM» 

79». ILLUSTRATIONS TO THE ABOVE . . . 4«.6i 
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f^ ' SCIENTIFIC AND MECHANICAL W0BK8. S 

«,«*. MBCHAHISM ASD THE CONSTBTICTION OB ■ ■ 
'■ MACHINE3,bymoma8Baker,C.E.;uidTOOLSANlV " 
. lUCHINES,l^J.Naam]iJi,CJI.,«ith220'WoodoulB ^[^. 
U4. MACEINEEr, its ConrtrucHon and Working, by C, D.' 

Abd,C^ \s.M. 

U5i.(tLDSTRATITE PLATES TO THE ABOTE, 4to. 7«. M. 
l39lTHEOBTOFTHESTEAMKNGDIE,brT.Bater,cX le. ■ 



■ r CIVIL ENGINEERrNG. 

ie,a^^ 15, 15*. CIVIL ENGIHEEEIKG, by Hbiut law, * 

^'> VC~E.,3Tola.: with a Supplement by G. B. BurneU, C^.; 

■ inl . .... . . . 4..M..J 

tAINING DISTRICTS MTD LAUDS, the Art of, \yj 

^^■'G. D. Dempsay, C.E. . ; 1». 

;;(Sr)f ti No. 30, Drunagb and SEWAbi op Tovns, 3 Tola, in 1, 2i. 6i2.] 
'" ■ -ELL-SINKIKO AND BORING, by John G. Swindell, 

TOTiMd by G.B. Burnell, C.E 1(. 

DAB-MAKINS, tJie Coosttuotion and Bspair, by S. C. 
^ 1' Hugbea and H. lav, C.E., and Gon. Sir J. Burgoyne, 

f'JS ■Bart.,Q.C.B.,RJ; Ii.M. 

al. LAND AND ENGINEEBINO BDRVEYLNG, by T- 

' Baker, C.E., 2 toIb. in 1 2«. 

tei64, 66. AGRICULTUBAL BUILDINGS, PIELD EN- 
f^'- GINE8, MACHINERY, and rUPLEMESTB, by G. H. 

vfi, ■ Andrews, 3 toU. in 1 Za. 

g^JCLAY LANDS AHD LOAMY 80II£, by Proressor Do- 

- - ; ' naldson, A^ Is. 

^ECONOMY OP FUEL, by T. 8. Prideani . . . 1». 
91*. EMBANKING LANDS FROM THE SEA, ■wifh 
. Eiamplee of actual Embankments and Sea Walls, by 

John Wiggins, P.G£., 2 toIb. in 1 . . , . 2>. 
2*. POWER OF WATER, t applied to the Drivingof 
.■Mills, and Giving Motion \o Turbines, and other Hy- 
■; '.drostatio Machines, by Joseph Glynn, F.It.S., C.E. " . Ss. ; 
\fi^: 83 bii. COAL GAS, its Manufacture and Distribn- 

" OT, by Samuel HnghBB, CJ: S*. v': ' 

_ •'/WATER-WORES FOB THE SUPPLY OF CITIES ..■:■.■.■..■; 
".VriND T0WK8, bj- Samuel Hugh™, C.E. . . . '3^.. ;.V . 
•JSCBTEREANEOUSSURVEYIN&.&RANQINGTHE .- '';-' " 
%"£M-E wjtitout rha Mngnet, by T. Penwick, Coal Vio«ier, ■■'.■: 
A'Vlth-loijeq^entg and Additions by T. Baker, C.E. 2S. 63., , . ;. 
fi«;*i!). crWlCTMJINEERING IN HOETH AMERICA;'-;. , 
P*r>^I>-««!G®!0;E., 2to1b. inl -...'■]:- S^ . - 
<OT-JBYl>BA.TfcKSpfeNEERING, hs Q.R. Burnell, Oil, ■ ' 
g.*J,-^2:Tols, III;*;.; l^,i;j ■ '"Zi:: 

^fPBfc a&OTam^^i., 26j IVY LANE.Vk.TEKS.QSY^S-'^K?** ; y; 



SCIENTIFIC AND MECHANICAL WORKS. 

121, 122. BIVEBS AND TOBKENTS, from tlw Italian of 
Paul Friii, and a Treatise on NAVIGABLE CANALS, 
AND BIYEBS THAT CABBY SAND AND MUD 2s, (kf. 

125, 126. COMBUSTION OF COAL, AND THB PBEVEN- 

TION OF SMOKE, by Cfaarlei Wye Williama, MXGJE. Si. 



SHIP-BUILDING AND NAVIGATION. 

61, 52, 53. NAVAL ABCHITECTUBE, Principles of ths -^f 
Science, and their Practical Application to Naval Con- 
struction, by J. Peake, N.A., 3 vols, in 1 . . 8i • 

63». SHIPS AND BOATS FOB OCEAN AND BIVEB 

SEBVICE, the Principles of Construction, by Captain • ' 
H. A. Sommerfeldt ' • -.1^ . 

53W. ATLAS OF 14 PLATES TO THE PEECEDINO, 'i'., 
Drawn to a Scale for Practice . . . 7«>i0f 't 

51. MASTING, MAST-MAKING, and BIGGING OF SHIP^ I 'i 

by B. Kipping, N.A WW^' 

54*. IBON SniP-BUILDING, by John Grantham, CJB. 2«.'i^y 
54*». ATLAS OF 24 PLATES to the preceding Volume 22i/«?! 

80, 81. MARINE ENGINES AND THE SCBEW, ty B. i i A 
Murray, CJ:., 2 vols, in 1 2t;W 5 



CoteeU, K.A. 



ARITHMETIC AND MATHEMATICS. .' V' 






t52. MATHEMATICAL INSTEUMENTS, AND THEIB 
USE, by J. F. Heather, MA. .... 

455, 56. NAVIGATION ; the Sailor's Sea Book : How to Keep *• ^l 
the Log and Work it off, &c. ; Law of Storms, and £xpl»- * •. 
nation of Terms rV^ 

61*. BKADY BECKONEB for the Measurement of Land, i.ti *y9^' 
Valuation, and the Price of Labour, by A. Arm^VHijyL* 
Schoolmaster UinQf . 

76, 77. GEOMETBY, DESCEIPTIVE, with a Theoir of Slja-' -if'. 
dows and Perdpcctive, and a Description of the Principles./ ^i 
and Practice of Isometrical Projection, by J. F. Heatno) #^ 
M.A., 2 vols, in 1 * JH 

85. EQUATIONAL ABITIIMETIC: Questions ef Interert) V 
Annuities, &c., by W. Hipsley . . .V* • « ■y* 

85*. EQUATIONAL ABITHMETIC: Tables fbrthftCalciilatioB;'!.- 
of Sample Interest, with Logarithms for CoiiApouxid Intenf f/i^ 
rest, and Annuities, by W. Hipsley , % . • 1 ^k'- 

— 1 ;•' ^. 
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SCIENTIFIC AND MECHANICAL WORKS. 7 

* 

87. ALGEBRA, by James Haddon, M.A., 2 toIb. in 1 . 2^. 

, 87*. ELEMENTS OF ALGEBRA, Key to the, by Prof. 
Young Is.Qd. 

89. GEOMETRY, Principles of, by Henry Law, C.E., 
2 vols, in 1 2s. 

GEOMETRY, ANALYTICAL, by James Hann . . l.s. 

92. PLANE AND SPHERICAL TRIGONOMETRY, by 
Prof. James Hann, 2 vols, in 1 (TTie two divisions se^a- 
rateb/t ^s. each) 2^. 

MENSURATION, by T. Baker, C.E Is. 

95. LOGARITHMS, Tables of ; with Tables of Natural 
Sines, Co-sines, and Tangents, by H. Law, C.E., 2yols. inl 2$, %d» 

STATICS AND DYNAMICS, by T. Baker, C.E. . . Is. 

100. NAVIGATION AND NAUTICAL ASTRONOMY, 
by Professor Young, 2 vols, in 1 2s, 

»; NAVIGATION TABLES, compiled for Practical Use 
with the preceding yolume 1^. 6<f. 

. DIFFERENTIAL CALCULUS, by Mr. Woolhou8e,F.BXS. Is. 

..INTEGRAL CALCULUS, by H. Cox, MJl. .•.!«. 

. -DIFFERENTIAL CALCULUS, Examples of, by J. 
Haddon, M.A \s. 

, ALGEBRA, GEOMETRY, and TRIGONOMETRY, First 
Mnemonical Lessons in, by the Roy.T. P.Kirkman, M.A. \s. Qd, 

. RUDIMENTARY ARITHMETIC, by James Haddon, 
M.A., with Additions by A. Arman . . .Is, 6d. 

. KEY TO THE ABOVE, containing Answers to all the 
Questions in that Work, by A. Arman . • Is. Qd. 



MISCELLANEOUS. 



LAW OP CONTRACTS FOR WORKS AND SERVIOES, 

by David Gibbons, S.P. Is. 

: METROPOLITAN BUILDINGS ACT, and THE ME- 
•". TROPOLITAN ACT FOR REGULATING THE 
« SUPPLY OF GAS, with Notes . . . . 2s.6d. 
: METROPOLITAN LOCAL MANAGEMENT ACTS Is. 6d. i 

♦.METROPOLIS LOCkL MANAGEMENT AMEND- 
MENT ACT, 1862 ; with Notes and Index . . .Is. j 
'. RECENT LEGISLATIVE ACTS applying to Contractors, ^ 

^ J^erchantfl, and Tradesmen Is. 

.iFUISANCES REMOVAL AUB DISEASE PREVEN- 

•. TION A CT Is. 

:. JJSE OP FIELD ARTILLERY ON SERVICE, by 

*«". Lieut. -Col. Hamilton Maxwell, B. A. . . . Is.Qd. 

!»*^ MEMOIR ON SWORDS, by the same . . . 1«. , 

»,. CONSTRUCTION OF DOOR LOCKS . . Is.ed. \ 
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NEW SERIES OF EDUCATIONAL WOSKS. 



[This Series is kept in three styles of bijtdinff — the prices of eadt 
are given in columns at the end of the Unes^ 



mSTOBIES, GRAHMABS, AXD DICTI0NABIE8. B ^ 



I, 2, 3, 4. CONSTITUTIONAL HISTORY OF 

England, by W. D. Hamilton . 
5, 6. OUTLINES OF THE HISTORY OF 

Greece, by E. Lcvien, MJL., 2 vols, in 1 . 
7, 8. OUTLINES OF THE HISTORY OF 

Rome, by the same, 2 vols, in 1 
9, 10. CHRONOLOGY OF CIVIL AND 

Ecclesiastical History, Literature, Art, and 

CiTilisation, from the earliest period to the 

present, 2 vols, in 1 . 

II. GRAMMAR OF THE ENGLISH LAN- 

GUAGE, by Hyde Clarke, D.CX. 

11* HAND-BOOK OF COMPARATIVE 
Philology, by the same .... 

12, 13. DICTIONARY OP THE ENGLISH 
Language. — ^A new Dictionary of the Eng- 
lish Tongue, as spoken and written ; above 
100,000 words, or 50,000 more than in any 
existing work, by the same, 3 vols, in 1 
, with the Grammar 

14. GRAMMAR OF THE GREEK LAN- 
GUAGE, by H. C. Hamilton 

15, 16. DICTIONARY OF THE GREEK AND 
English Languages, by H. R. Hamilton, 
2 vols, in 1 

17, 18. DICTIONARY OF THE ENGLISH 
and Greek Languages, by the same, 2 vols. 

inl 

GREEK AND ENGLISH 

and English and Greek, 4 vols, in 1 . 
-, with the Greek Grammar 



19. GRAMMAR of THE LATIN LANGUAGE, 

by the Rev. T. Goodwin, A.B. . 

20, 21. DICTIONARY OF THE LATIN AND 

English Languages, by the same. Vol. I. 

22, 23. DICTIONARY OF THE ENGLISH 

and Latin Languages, by the same. Vol. 11. 

, 2 V0&. in 1 . 

, with the Latin Grammar 

24. GRAMMAR OF THE FRENCH LAN- 
GUAGE, by the Lecturer at Besangon . 
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8» d. 


40 


26 


26 


26 


1 


1 


1 


36 


1 


20 


20 


1 


20 


1 6 


1 






s,d. 
50 
36 
36 

36 



46 
56 



50 
60 
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60 
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JJEW SERIES OF EDUCATIONAL WORKS. 



STOBIES^ GBAMMABS; AND DICTIONARIES. 



DICTIONARY OF THE FRENCH AND 
English Languages, by A. Elwes. Vol. I. 

DICTIONARY OF THE ENGLISH AND 
French Languages, by the same. YoL IL 
-, 2 vols, in 1 




-, -with the French Grammar 



GRAMMAR OF THE ITALIAN LAN- 
GUAGE, by the same 

29. DICTIONARY OF THE ITALIAN, 
English, and French Languages, by the 
same. Yol. I. . . . . • • 

31. DICTIONARY OF THE ENGLISH, 
Italian, and French Languages, bj the 
same. Yol. II. 

33* DICTIONARY OF THE FRENCH, 
Italian, and English Languages, by the 
same. Yol. III. . . • • • 

, 3 yols. in 1 . . . 

1 with the Italian Grammar . 

GRAMMAR OF THE SPANISH LAN- 
GUAGE, by the same . . 

36, 37, 38. DICTIONARY OF THE 
Spani^ and English Languages, by the 
same, 4 yols. in 1 

f with the Spanish Grammar . 

GRAMMAR OF THE GERMAN LAN- 
GUAGE, by the Lecturer at Besancon . 

CLASSICAL GERMAN READER, from 

the best authors, by the same . 
42, 43. DICTIONARIES op the ENGLISH, 
German, and French Languages, by N. E. 
Hamilton, 3 vols., separat^y Is, estch. 

, with the German Grammar . 

46. DICTIONARY OF THE HEBREW 
and English Languages, containing the 
Biblical and Rabbinical words, 2 yols. 
(together with the Grammar, which may 
be had separately for Is.) by Dr. Bresblau, 
Hebrew Professor 

DICTIONARY OF THE ENGLISH AND 
Hebrew Languages. Yol. III. to complete, 
by the same 

, 3 yols. as 2 . 

FRENCH AHJ) ENGLISH PHRASE 
Book • • . . . 



1 
20 
20 
20 

1 

40 

10 
10 

30 



70 
30 
10 



s.d. 



36 
46 



76 
86 



50 

60 



40 
50 



120 
1 6 
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40 
50 



86 
96 



56 

66 



46 
56 
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10 GREEK AND LATIN CLASSICS. 

Now in the course of PubUeation. 

&BEEE AND LATIN CLASSICS. 

A Series of Yolmnes containing the principal Greek and Latin Authon, Moom- 
panied bj Explanatory Notes in English, principally selected from the best anl 
most recent German Conmientators, and comprising all those Woiki that are 
essential for the Scholar and the Pupil, and i^pUcable for the Univenitks d 
Oxford, Cambridge, Edinburgh, Glasgow, Aberdeen, and BuUin; the CoDegM it 
Belfast, Cork, Galway, Winchester, and Eton; and the great Schools at HtnoVf 
Bugby, &c.~also for Private Tuititm and Instruction, and for the Libniy. 



LATIN SERIES. 

1. A New LATIN DELECTUS, Extracts from Ckaaoal 

Authors, with Vocabularies and Explanatory Notes . U* 

;2. C-S:SAR'S COMMENTARIES on the GALLIC WAE; 
with Ghrammatical and Explanatory Notes in English, 
and a Geographical Index 2i. 

3. CORNELIUS NEPOS ; with English Notes, &c. . . U- 

4. VIRGIL. The Georgics, Bucolics, and doubtful W(»rks ; 

with English Notes !*• 

5. VIRGIL'S jENEID (on the same plan as the preceding) . 2i. 
G. HORACE. Odes and Epodes ; with English Notes, and 

Analysis and Explanation of the Metres . . . li- 

7. HORACE. Satires and Epistles ; with English Notes, &c. hM 

8. SALLUST. Conspiracy of Catiline, Jugurthine War . U- 6i 

9. TERENCE. Andrea and Heautontimorumenos . 1«. W- 

10. TERENCE. Phormio, Adelphi, and Hecyra . . . 2i. 

14. CICERO. De Amicitia, de Senectute, and Brutus . . St 

16. LIVY. Books i. to v. in two parts 3fr 

17. LIVT. Books xxi. and xxii U. 

19. Selections from TIBULLUS, OVID, and PROPERTIUS . fc 

20. Selections from SUETONIUS and the later Latin Writers . >• 

Preparing for Press, 

11. CICERO. Orations against Catiline, for Sulla, for Archias, 

and for tho Manilian Law. 5 

12. CICERO. First and Second Philippics; Orations for Milo, 

for Marcellus, &c. 

13. CICERO. De Officiis. 

15. JUVENAL and PERSIUS. (The indelicate pateagos ex- 

punged.) 

18. TACITUS. Agricola; Germania; and Annals, Book i. 
VIRTUE BROTHEllS & C0.,^Q,1VX \A55.ie.,^k:^^EKSWSt«RROf. 
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GREEK SERIES, 

ox A SIMILAR PLAN TO THE LATIN SERIES. 

1. INTRODUCTORY GREEK READER. On the same 

plan as the Latin Reader 1^. 

2. XM^OPHON. Anabasis, i. ii. iii U. 

3. XENOPHON. Anabasis, iv. t. vi. vii Is, 

4. LUCLAN. Select Dialogues 1«. 

6. HOMER. Diad, i. to vi Is, 6d, 

6. HOMER. Iliad, yii. to xii ls,6d. 

7. HOMER. Hiad, xiii. to xviii U.^d. 

8. HOMER. Iliad, xix. to xxiv. . 

9. HOMER. Odyssey, i. to vi. 

0. HOMER. Odyssey, vii. to xii. . 

1. HOMER. Odyssey, xiii. to xviii. 

2. HOMER. Odyssey, xix. to xxiv. ; and Hymns 

3. PLATO. Apology, Crito, and Phsedo 

4. HERODOTUS, i. ii Is. 6d. 

6. HERODOTUS, iii. iv Is, 6d. 

6. HERODOTUS, v. vi. and part of vii. ... Is, Qd. 

7. HERODOTUS. Remainder of vii. viii. and ix. » . Is, 6d, 

8. SOPHOCLES; (Edipus Rex ...... Is. 

13, 24. EURIPIDES ; Hecuba and Medea . . . Is, Qd. 

!6. EURIPIDES; Alcestis Is, 

:1. THUCYDIDES, i U. 



9. 

O. 
II. 
!2. 
15. 
J7. 
». 
59. 

to. 

M. 
12, 
13. 
H. 
J5. 

n. 

J8. 
59. 
k). 
t2. 
13. 
14. 
15. 
16. 



Is.Qd, 
Is,^, 
l8,6d. 
Is.ed, 

. 2*. 

. 2s, 



Preparing for Press, 

SOPHOCLES; (Edipus Coloneeus. 

SOPHOCLES; Antigone. 

SOPHOCLES; Ajax. 

SOPHOCLES ; Philoctetes. 

EURIPIDES ; Hippolytus. 

EURIPIDES; Orestes. 

EURIPIDES. Extracts from the remaining plays. \ 

SOPHOCLl^S. Extracts from the remaining plays. ; 

iESCHYLUS; Prometheus Vinctus. 

.^SCHYLUS; Persa?. 

jESCHYLUS ; Septem contra Thebes. 

jESCHYLUS; Choephoro?. 

uESCHYLUS ; Eumenides. 

^SCHYLUS ; Agamemnon. 

^SCHYLUS; Supplices. 

PLUTARCH ; Select Live?. 

ARISTOPHANES; Clouds. 

ARISTOPHANES ; Frogs. 

ARISTOPHANES ; Selections from the remaining Comedies. 

THUCYDIDES, ii. 

THEOCRITUS ; Select Idyls. 

PINDAR. 

ISOCRATES. 

HESIOD. 
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12 WOBKS ON MECHANICS AND THE ARTS. 

In 2 ToU. saper^rojal 8to^ price £2 5s^ doth gilt, 

TOMLINSON'S CYCLOPAEDIA OF USEFUIi ABTS, Mechani- 
cal and Chemical, Manufactures, Mining, and Engineering; 
with 40 Engrayings on Steel, and 2,477 WoodcotB. 



In 3 Tols. royal 4to., price X4 149. Cd<^ 

TBEDGOLD ON THE STEAM ENGINE ; Its Principle, Ftm- 
tice, and Construction. Illustrate4 hj upwards of 200 £&• 
grayings, and 160 Woodcuts and Diagnuna. 



In 1 Tol. demj 4to., price £1 lltf. 6d^ 

inCHOLSON'S CARPENTEE'S GUIDE. Edited by Johh Hat, 
Esq., Architect, LiyerpooL Illustrated by numerous Engiayingi. 



In 1 Tol. post Sto., price lO^. 6d^ doth, 

A DICTIONARY OF TERMS IN ART ; Edited and iHnstnted 
by F. W. Faieholt, F.S.A., Author of " Costume in ijigland," 
&c. ; Honorary Member of the Society of Antiquaries of Nor- 
mandy, Poitiers, ai^d Picardy ; and Correspondmg Member of 
the Society of Antiquaries of Scotland. Illustrated by 500 
Engrayings. 

In demy 4to., price 129., doth lettered, 

PRACTICAL HINTS ON PORTRAIT PAINTING: Lliistrated 
by Examples from the Works of Vandyke and other Artifts. 
By John Burnet, F.R.S., Author of "Letters on Landscspo 
Painting," "Rembrandt and his Works," Ac. &c. With 12 
Engrayings on Steel. Re-edited, and with an Appendix, hj 
Henry Murray, F.S.A. 



In demy 4to., price 12^., cloth lettered, 

LANDSCAPE PAINTING IN OIL COLOURS, Explained in 
Letters on the Theory and Practice of the Art, and illustratd 
by Examples from the seyeral Schools. By John Busnit, F.BJ8, 
Author of " Practical Hints .on Painting," " Rembrandt asd 
his Works," &c. &c. Re-edited, with an Appendix, by Hxnf 
Murray, F.S.A. Illustrated with 11 Steel Engrayings. 



In 1 yol. demy 8vo., price 5s,, 

THE SCHOOL PERSPECTIVE: Being a Progressiye Course of 
Instruction in Linear Perspective, both Theoretical and Pra^i 
tical. Specially designed for the Use of Schools. By J. B. 
DiCKSEE, Principal Drawing Master to the City of liondfli.. 
School; to the Normal College for Training Teediers of * 
British and Foreign School Society. Illustrated with 
Woodcuts and 40 Engrayed Plates. 
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